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n Mark stered in the | Patent OM) 
« ‘ by Mu 
Britain righ serv 
illustrat 5 t ri k ee vith I issior 
The object of this journal is to record accurately and 


lucidly the latest scientific, mechanical and industrial 
news of the day is a weekly journal, it is in a@ posi 
tion to announ interesting developments before they 
are published elsewhere 

The Hediior i a to have submitted to him timely 
f 


for these columns, especially when such 


articies are accompanied by photographs, 





Industrial Preparedness for Peace 
r HE wealth of the United States in natural re 
sources bas not by any means proved to be an 
unmixed blessing in its effect upon the indus 
trial and commercial situation. Like every other pio 
neer people in a land of great fruitfulness, we have 


gathered that fruit which was the richest, the most 


plentiful, and afforded the easiest plucking. Hence, Na 
ture’s prodigality has begotten in us certain habits of 
extravagance and improvidence, of which there are 
only too mat and too eloquent evidences on every 


hand. We have exhausted the virgin fertility of our 
soll without effort at recompense—we have cut down 
our forests without any attempt at replanting—we have 
dug out the richest of our minerals, and, for want of 
, 


' ittie care ind natience have allowed millions of 


wealth to run to waste | heap—and in our 


inethods of manufacturing we have thrown away waste 


material which the more patient and thrifty Euro 


pean manufacturer has fabricated into a useful prod 
uct, with profit to himself and useful conservation for 
at large Not on have we been content to 
ural products abroad, there to be worked 
inished articles and as such to be brought 


sale in our markets, but we have been con 





the double shipment be made in foreign bot- 
toms with an annual loss to us in freights of over 

$300,.000,000 
It took the upheaval of the European war to reveal 
to us the extent of our neglect and the wide range of 
protitable industries which, due to our neglect, have be- 
come the monopoly of our foreign competitors. lo- 
day we are confronted with an opportunity to enlarge 
our industrial undertakings and render ourselves inde- 
| 


vendent of ftorel 


gn markets, the like of which may 
never again be presented in the history of the United 


In the belief that if once the country awakes to the 


facts it will make haste to seize the golden opportunity, 
the ScmnTiric AMERICAN has decided to open an In- 
dustri Department, in which the conditions in the 
various industries affected will be clearly iaid down, 
and a plan of campaign outlined by which the country 
may take the fullest advantage of the opportunities 
developed by the present war. This Department will 
be edited by a well-known expert in the science of 
industrial efficiency, who is now engaged, and has been 
for some time past, in making a close study of the 
industrial conditions and the opportunities which pre- 
sent themselves as adhe result of the present upheaval 
of trade conditions 


We wish to make it clear that this Department will 


not deal merely with the question of scientific manage- 
ment, and that the articles will not be merely a theo 
retical or academic study of tl val is pl Y 


the contrary, it wiil be our aim to treat the whole sub 
ject In a thoroughly practical manner, and present a 
series of facts and figures and their lessons, which 


can be put to immediate practical use in the develop 


ment of existing Industries, and in the foundation and 
development f new industries for the products of 
hicl ve ive been dependent hitherto upon foreign 

‘ ! 
! it demand for cold facts and clear 
7 gy on this subject of industrial efficiency, and 
industrial preparedness for after-the-war conditions 
In proof this it is enoug o remind our readers 
that a recent Congress w guilty of the amazing stu 
pidity of passing a bill prohibiting the practice of scien 
tifie management and et! y engineering in Govern 
ment manufacturing | This piece of abysmal 
legisiative folly had its the lobbying of the 
labor unions, which, embo!den: y might well be, 
by their amazing success, are now roducing a bill to 


prohibit the use by the Government of materials manu- 


factured in plants which employ efficiency methods. 





SCIENTIFIC AMERICAN 


No small part of the space given up to our new In- 
dustrial Department must be devoted to ferreting out 
and exposing any future attempts to throttle Amer- 
ican industries by iniquitous legislation of this char- 


acter 
The Navy We Need 

HEORETICALLY, the United States, being the 

richest country in the world, should have the 

strongest navy in the world—practically, the 
United States should have a navy a little stronger 
than that of the nation whose policies are most likely 
to render that nation an enemy. The strongest navy 
is possessed by Great Britain; but her language, her 
aws, her code of private, public and international mor 
ility, and, above all, her great international policies, 
ire so similar to those of the United States that it is 


quite unnecessary for this country to possess a navy 
equal to that of Great Britain. On the other hand, 
Germany, which possesses the second strongest navy, 


believes that it has cause for a deep-seated grievance 
against the United States, because this country has 
turned itself into an arsenal for the supply of ammuni- 
tion to the foes of Germany; moreover, the United 
States believes that it has an evep graver cause for 
grievance against Germany, be« ause she has deliber- 
ately murdered over one hundred United States citi- 
zens upon the high seas, and, by failing to disavow 
the act of her accredited executioner, gives to that deed 
the solemn sanction of the Imperial German Govern 
ment. 

It is for the above reasons that the ScIeNTIFIC AMER- 
ICAN Wishes to go on record, once more, as stating that, 
although there is no practical reason why we should 
endeavor to make our navy equal in strength to that 
of Great Britain, there is every practical reason why 
there is an immediate and most solemn obligation upon 
Congress at once to bend all the resources, political, 
financial and industrial, of the nation to an urgent 
effort to bring our navy, at the earliest possible mo- 
ment, up to that rightful position of second in strength 
which it held at the opening of the dreadnought era. 


t lesson more than another, taught 


If there is one gre: 
to us by the European war, it is that we should avoid 


that pitfall of procrastination and futile effort which 


hitherto, in all the operations of the war on land, has 


o be written upon the 


caused the words “ Too late” 
operations of the British armies. Furthermore, had it 
not been that the British navy long ago learned the 
great lesson of preparedness and lived up to it, the war 
in Europe would have been over by to-day, and the 
tritish Isles would have been overrun and held fast 
by the Prussian military machine. 

Last summer, when the present Administration real- 
ized that it had made a grand political mistake in seal- 
ing the lips of its naval and military experts and pre- 
venting due naval and military preparation, it called 
for a confidential report from the General Board of 
the Navy, stating what kind of a navy this country 
should possess to render it absolutely secure. The 
General Board knew perfectly well that the naval pol- 
icy which Great Britain followed in protecting its own 
interests incidentally served to protect the interests 
of the United States. It was well aware that the exist- 
ence of the vast Dominion of Canada in the Western 
Hemisphere rendered the upholding of the Monroe Doc- 
trine just as vital to the interests of the British Empire 
as it is to the interests of the United States. It was 
mindful of the fact that in 1903, when it drew up a 
programme of construction which would serve ade- 
quately to protect the interests of this country, the 


navy by which it measured the strength of that pro- 
gramme was the German navy. Last July, when it 


made its report in response to the request ef the Ad- 
ministration, it was well aware that the conditions in 
1915 were the same as they had been in 1908; and 
when it stated that the American Navy should be made 
equal to the most powerful maintained by any other 
nation in the world not later than 1925, it was giving 
an academic answer to an academic question, and noth- 
ing more. Theoretically, it would be advisable to have 
a navy equal to that of Great Britain—practically, the 
General Board of the Navy believes that we should 
employ the whole shipbuilding resources of the country 
in bringing up our navy as quickly as possible to that 
position of second in strength which it recommended 
in 1908. and which it believes would be sufficient to-day, 
as then, to preserve this country in absolute peace and 
security. 

Not only is it unnecessary, but it would be impos- 
sible, to lay down any programme which would assure 
our overtaking the British Navy at any predicted date, 
and certainly not by the year 1925. To do this it would 


be necessary to know beforehand what will be the 


year-by-year programme of construction of the British 


Navy; and, judging from the fact that since the war 
started she has added a dozen dreadnoughts, five new 
battle-cruisers and over seventy 35-knot destroyers to 
her fleet, it will be realized that if we started in a 
race to overtake her (something that we shall never 
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do), she would add to her fleet at a rate which would 
maintain her big lead unchallanged. 

But is it possible for us speedily to repair the shame. 
ful neglect of the past decade, in several SUCCESsiye 
years of which we have authorized the Construction 
of only a single battleship? The thing can be done 
only if this matter of naval construction be lifted out 
of the field of politics and considered and handled upon 
a high plane of disinterested regard for the safety ang 
well being of the country. And in bringing thig about, 
one of the most necessary steps is for the nation to put 
a stop to the suicidal policy of distrust and actiye ani. 
mus : 





ainst the shipbuilding interests, which has char- 
acterized the policy of the present Secretary of the 
Navy from the very day on which he took up the re. 
sponsible duties of his office. It has been the constant 
aim of the Secretary to prejudice Congress and the 
country at large not only against the great shipbuil¢ 
ing firms of the country, but against all those firms 
which are iged in manufacturing the material ang 
supplies which are necessary for the upbuilding ang 





maintenance of the Navy. The result of this policy 
has been that naval contracts are unpopular, and that 
there are some firms which definitely refuse to enter 
bids for naval work. 

Shortsighted, indeed, has been the attitude of the 
Secretary of the Navy in this matter. If Mr. Daniels 
had been possessed of that breadth of view and eath 
olicity of spirit which are the essential qualifications of 
a competent Secretary, he would have realized that i 
should be the aim of the Secretary to enlist the whole 
of the shipbuilding strength of this country in the work 
of naval construction. Great Britain has done this g 
successfully that naval contracts are eagerly sought 
after by the big shipbuilding firms, which, assured of 
generous governmental support, have not hesitated to 
erect building ways and extend their manufacturing 
facilities in order to take care of profitable government 
contracts, which they knew would come in due course 

It would be good business policy to replace the prey 





ent unsatisfactory method of competitive bidding bya 


policy under which the shipbuilders would be paid for 


the cost of construction plus an agreed-upon percentage 
of profit. Under this system the private yards would 
be perfectly willing to lay down new building ways and 
extend their shipbuilding facilities, particularly if the 
present. Congress should authorize a programme whic 
would include all those battleships and other types of 
vessels which Congress has cut out of the General 
Board programmes during the past ten years. 

To show what could be done, the Screntiric AME 
ICAN recently made an investigation, with the assist 
ance of one of the leading officers of our Navy, and 
found that with the enlargement of existing building 
Ways and by the construction of additional ways, both 
at the governmental and private yards, it would be pot 
sible to take care of the nine dreadnoughts which a 
at present under construction. or authorized and, if 
January 1st, 1917, to have twelve additional dreaé 
noughts under construction. 


Official Endorsement and Patent Advertising 
NE of the first bills to be introduced into the 
Senate, when it convened last month, was a 
measure prohibiting the use of the name of any 

Member of either House of Congress, or of any officer of 
the Government by any person, firm, or corporation praé 
ticing before the Patent Office, for advertising purposes. 

Those of the public who read this bill, no doubt, were 

surprised to learn that any such legislation is nece® 
sary. Surely any Government official who realizes the 
dignity of his position would not lend his name for 
advertising exploitation; but evidently there are many 
public servants who have not been restrained by such 
a sense of good taste. We have before us the literature 
of patent attorneys filled with letters of. endorsement 
from United States Senators and Congressmen, as well 
ly commend 
the reliability of the attorneys in ques®on, but alse 
their competency and their efficiency. Are these oft 
cials ready to endorse every practice of the attorneys 


as minor Government officials, which no 


they commend? Have they investigated them thor 
oughly? Do they realize the uses to which their le 
ters are being put? 

To the man who knows, such endorsements meal 
nothing ; commendatory letters are very easily obtained. 
But the obscure inventor, who has been made timid bf 
accounts of patent trickery and knows not in whol 
he can place confidence, looks upon such a letter as a 
official endorsement by the Government of the United 
States. He feels that he can rely absolutely upon #4 
man or firm so highly recommended. It may never 
occur to him that the attorney in question was not 
carefully investigated before the letter was written. 

It is more than a matter of bad taste—it is mom 
than undignified to use official names in such a Wa} 
A serious responsibility lies upon the writer of aay 
letter of endorsement. A “good word” to he!p a mal 
along, if not given advisedly, may turn out to be the 
subtlest of evils. 
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Astronomy 


The Harvard Observatory in Jamaica.— Now that 
Mars is attra< ting the special attention of astronomers, 
interest attaches to the question of the climatic condi- 
tions most favorable for observing the elusive and much- 
debated markings on that planet. Prof. W. H. Picker- 
ing, in his Twelfth Report on Mars, comments on the 
relat 
ville, Jamaica, Prof. Lowell's observatory at Flagstaff, 


ive advantages of his own station, near Mande- 


Ariz., where Pickering spent six months when the ob- 
servatory was established, and the observatory at 
Arequipa, Peru, where he spent two years. He declares 
that there is no choice between the best seeing at 
Mandeville, Flagstaff and Arequipa; but that good see- 
ing is considerably more common at the Jamaican sta- 
tion than at either of the others.. Flagstaff has a long 
winter, when the seeing is inferior, and Arequipa a long 
cloudy season, which comes at the same time with our 
northern winter. 

A Lost Star Recovered.—The Screntiric AMERICAN 
of September 25, page 267, recorded the unsuccessful 
attempts of M. Raymond, of Antibes, to find the com- 
panion of Alpha Cancri, and the fact that the in- 
yisibility of the star had been confirmed at the Ob- 
servatory of Marseilles. A reassuring note on this sub- 
iect has, however, been published by Prof. Eric Doo- 
little in Popular Astronomy. In spite of unfavorable 
conditions Prof. Doolittle had no difficulty in seeing the 
companion on three nights in October, and he declares 
that he finds no change in its brightness. He thinks the 
trouble with the French observers is that they ex- 
pected the star to be of about the 11th magnitude, as 
estimated “by Dembowski and Otto Struve, whereas 
it is actually much fainter; viz., about 12.2. Prof. 
Barnard also writes that he observed the star October 
6th, but he calls it of the 11th magnitude. There have 
been many reports of variable double stars, but none 
of them has thus far been confirmed. 

The Nomenclature of Variable Stars was dis- 
cussed at the last meeting of the American Astronomical 
Society, and a committee was appointed on this subject, 
with S. D. Townley as chairman. Various methods of 
designating variable stars have been in use, and there 
is still much confusion in the matter. Mr. Townley has 
thus defined the three fundamental requirements of a 
system suitable for universal adoption: (1) It must 
be simple, (2) it must be capable of indefinite extension, 
and (3) it must not depend upon any particular epoch 
of time. The Argelander nomenclature does not fulfill 
the first two requirements, and has, moreover, never 
been made all-inclusive, as it has not been applied to 
such variables as Algol, Mira, Polaris, etc. Mr. Townley 
recommends the adoption, in place of the Argelander 
system, of the plan proposed by Chambers, André and 
Nijland, according to which the variables of each con- 
stellation are numbered in order of discovery, each 
number being preceded by the letter v, and followed by 
the name of the constellation; for example, v21 Persei. 

A Meteor Star Atlas.—Under this title the Dominion 
Observatory, at Ottawa, has just published a collection 
of twenty star maps, with introductory text, prepared 
by Dr. Reynold K. Young for use in observing meteors 
and plotting their paths. The track of a meteor is 
nearly an are of a great circle. It is therefore con- 
veniently plotted on a map where great circles are 
represented by straight lines, and accordingly the 
maps in Dr. Young’s atlas are constructed on the 
ghomonic or central projection, which gives this de- 
sired property. The amount of error introduced by 
using maps on other projections depends upon several 
factors, such as the fraction of the sky covered by 
one chart, the distance of the meteor track from the 
radiant, and the particular projection used. In some 
cases the error may amount to more than five deg. ; 
i. €., a path correctly observed, if produced backward 
oh &@ map with unsuitable projection, may not pass 
within five deg. of the radiant. The Meteor Star Atlas 
shows all stars down to the fifth magnitude. 

The Variability of Betelgeuse.—Mr. Frederick C. 
Leonard has recently published a series of naked-eye 
estimates of the brightness of Betelgeuse (Alpha 
Orionis) made between July, 1914, and April, 1915, in 
continuation of earlier series which he has published 
from time to time. These show a decline in brightness 
during the nine months of about 0.30 magnitude, and 
4n appreciably lower average magnitude than in the 
previous two years. In discussing the past history of 
this star and especially Sir John Herschel’s observations, 
Mr. Leonard states that he has seen Betelgeuse several 
times when it was unequivocally equal in brightness to 
Capella, and therefore the fifth brightest stellar object 
in the entire heavens, and he has never seen it as faint 
a8 Aldebaran, while Herschel found it, at maximum, but 
slightly superior to Rigel, and at minimum inferior to 
Aldebaran. He, therefore, raises the question whether 
the star has actually increased in average brightness 
during the last three quarters of a century. Mr. 
Leonard finds the fluctuations in this star’s brightness 
to be irregular and non-periodic. 


SCIENTIFIC AMERICAN 
Science 

New Paper-making Materials.—The U. S. Bureau of 
Plant Industry has published a bulletin describing what 
appears to be a valuable new source of paper; viz., 
zacaton (Epicampes macroura Benth.), a grass growing 
wild in abundance in Mexico and Central America. 
This is but one of several possible paper-making plants 
that the Bureau has under investigation. Year by year 
the demand for materials other than wood and rags ca- 
pable of yielding paper on a commercial scale becomes 
more urgent. Wood is now used in this country for 
pulp manufacture to the amount of about 4,500,000 
cords a year, and the cost of pulp-wood is steadily 
rising. 

The Distance at Which Heavy Gun-firing Has Been 
Heard during the present war forms the subject of 
some investigations by Mr. M. Christy, preliminary 
results of which are reported in Nature. Mr. Christy’s 
house is at Chignal St. James, near Chelmsford, Sussex, 
about 125 miles from Ypres (taking the latter town, 
for convenience, as a known center of the region from 
which the sounds come). Mr. Christy states that he 
has heard the firing quite unmistakably since the begin- 
ning of the war, often all day and for many days in 
succession. He has collected records of the firing being 
heard at places throughout the southeast of England, 
the maximum distance from Ypres at which it was un- 
mistakably heard being 140 miles, though there is a 
doubtful record of 150 miles. Apparently the direction 
of the wind has less to do with the transmission of 
the sound than certain other atmospheric conditions. 


Parasites and Diseases Carried by Dogs.— Dr. M. C. 
Hall, of the U. S. Bureau of Animal Industry, has just 
published a bulletin on this subject, in which he points 
out that the domestic status of the dog has not yet 
been adapted to the hygienic requirements of modern 
life, and declares that the destruction of all super- 
fluous dogs, including ‘those that are ownerless or whose 
owners do not keep’ them at home and in a sanitary 
condition, would mean an annual saving of hundreds 
of human lives and an increase of millions of dollars 
in the wealth of the nation. He points out especially 
the danger of letting dogs take too great liberties with 
human beings; as, for example, licking the baby’s face 
or the children’s candy. 
by dogs to man and the domestic animals include 
rabies, hydatid, gid, muscular cysticercosis, or so-called 
“measles,” in sheep, tapeworm in man and especially 
in children, roundworm in man, tongueworm in man 
and stock, ete. 


Important diseases conveyed 


Standard Instruments for Measuring Evaporation.— 
The U. S. Weather Bureau has just published a pam- 
phiet describing the standard equipment to be used at 
the evaporation stations it is about to establish in 
various parts of the country; a first step toward secur- 
ing a large body of comparable data in regard to this 
elusive element of climate. The apparatus will include 
a circular evaporation pan of galvanized iron 10 inches 
deep and 48 inches in diameter, barely raised above 
the ground on a wooden support. In the pan stands a 
still-well, which provides an unruffled water surface 
wherein hook-gage readings can be made with accuracy. 
The hook-gage is provided with a micrometer screw 
head, and gives readings to thousandths of an inch. 
Near the evaporation pan is a standard rain-gage, the 
measurements of which must be used in conjunction 
with those of the evaporation apparatus in order to 
determine the actual amount of evaporation. Maximum 
and minimum thermometers, in a screen, and an 
anemometer complete the equipment. Observations are 
to be made daily about 7 A.M., local standard time. 


Fox Farming in the United States.— Much has been 
written during the last three or four years regarding 
the remarkable development of fox farming in Canada, 
especially in Prince Edward Island, where this industry 
originated. Less publicity has, however, been given to 
the spread of the industry in the United States. In a 
bulletin on “ Silver Fox Farming,” just issued by the 
U. S. Department of Agriculture, it is stated that fox 
ranches are now established in Maine, New Hampshire, 
Massachusetts, New York, Pennsy!vania, Ohio, Wiscon- 
sin, Michigan, Minnesota, Missouri, Oregon, Wash- 
ington and Alaska. The natural habitat of the red, 
eross and silver foxes (color phases of the same 
species) includes the greater part of North America, 
from central United States northward to and includ- 
ing the treeless tundras. The silver phase, the pelts 
of which are most valuable, is in general more com- 
mon as one goes northward, but is very irregular 
in its distribution. The bulletin above mentioned gives 
complete directions for raising these animals. The 
great value of the silver fox has led to extraordinary 
precautions against their loss. “On the more preten- 
tious ranches the animals are regularly examined by a 
doctor and guarded by watchmen, bulldogs and burglar 
Cats are kept to act as foster mothers to 
Foxhounds are trained to overtake and 


alarms. 
orphan cubs. 


hold without injury foxes that have escaped, and blood- 
hounds are employed to track thieves.” 


Industrial Efficiency 


Working Capacity of a Single Gallon of Gasoline.— 
According to the Wall Street Journal, a single gallon of 
gasoline will do wonders almost anywhere, but nowhere 
has it been applied to better purpose than on the farm. 
It. will milk 300 cows, bale 4 tons of hay, mix 35 
cubic yards of cement, move a ton truck 14 miles, plow 
three fifths of an acre of land or generate sufficient 
electricity to illuminate the farm house for 30 hours. 


To Recover the Iron in Discarded Wooden Cars, 
an Eastern railroad burns them. Before setting the 
cars on fire, however, they are carefully inspected and 
all sills and other wooden parts fit for further use are 
removed, The value of what remains is said to be so 
little that it does not justify the expense of tearing it 
down and accordingly it is cheaper to burn the wood, 
leaving the iron which is sold as scrap. 


Panama Canal Slides and Transcontinental Trans- 
portation.— The use to which the great waterway has 
already been put in transporting merchandise from coast 
to coast has been strikingly revealed by the closing of 
the canal due to the land slides. As an example of the 
inconvenience caused, a large oil company of California 
has found it necessary to ship huge quantities of oil to 
the Atkantic coast via the transcontinental railways. 
using trains of 25 tank cars carrying approximately 
250,000 gallons, whereas in the recent past it has made 
all its shipments via the Panama Canal, 


Revenue from a Railroad Junk Heap.—A _ leading 
Eastern railroad prides itself on the fact that it does not 
throw away a single article that has any value toe man or 
beast. Everything that has been relegated to the scrap 
heap is afterwards sold if there is a market for it. 
In 1914 the scrap metal sold brought in to the com- 
pany’s treasury $2,157,241.24, which sum was $1,000,000 
less than in 1913. Waste paper alone sold for $19,211, 
oil barrels for $22,439, and old rubber for $15,222. 
Locomotives and wooden passenger cars sold for $114,- 
326. Old wheels, metals and wrought iron yielded more 
than $780,000. Other odds and ends brought in $121,- 
997. 


A Method of Preventing Oil Conflagrations has been 
tested out with no little success by a leading American 
oil producer. Briefly, if an oil tank catches fire the heat 
immediately melts a fusible connection closing an elec- 
tric circuit, which in turn releases controlling valves of a 
tank containing a certain solution which then flows into 
lines running to the mixers installed in the tanks. 
Each mixer is fitted with fusible plug valves which 
melt out and the solution runs into the mixers, predue- 
ing a foam that spreads over the surface of the burning 
oil and prevents access to air necessary to combustion. 
In a recent test in Hawaii a fire was extinguished in 
46 seconds after it had started, 42 seconds having 
elapsed before the fuse plug melted. 


American Steel the Equal of the German Product.— 
It is announced that American steel manufacturers 
have finally succeeded in producing a product that 
equals that of the famous Krupp works at Essen, Ger 
many. For years the Krupp works have been supreme 
in the manufacture of certain steels, particularly the 
alloys used in the manufacture of crankshafts and 
other parts of gasoline motors, where greatest strength 
coupled with the least weight is desired. For the 
first year of the European war American motor builders 
were seriously handicapped by the German govern- 
ment’s embargo on Krupp steel, but in response to the 
urgent demand of the motor builders, the domestic 
steel mills set to work and at last have succeeded in 
equalling the German steels. 

Improvements in Sand-Blasting.— A constant effort 
has been evinced on the part of foundrymen towards the 
improvement of sand-blasting operations and the reduc 
tion of the dust hazard. The earlier manual cleaning 
of castings with wire brushes has long since been sup- 
planted by the tumbling mill which entirely eliminates 
manual labor, although it has many disadvantages. 
Fragile castings and those with delicate surfaces can 
not be treated in a tumbling mill, and hence some other 
methods have been developed for such work. Among 
them are sand-blast machines equipped with revolving 
or reciprocating tables. A most recent method of sand- 
blasting and one which is applicable to the largest cast 
ings is that making use of a hose through which sand 
is driven by compressed air with great force. The hose 
is provided with a nozzle so that the sand-blast can be 
directed on the castings. In order to prevent injury 
to workmen from not only the dust but the sharp 
particles of sand as well, the work is usually done in a 
room especially intended for the purpose. The room is 
usually equipped with a ventilating system, and the 
worker is provided with a substantial hood or helmet to 
protect his head and neck from the sharp sand that re- 
bounds from the castings. The workman must wear a 
respirator in which the sponge is constantly moistened 
in order to breath the air without danger. Only men in 
perfect physical condition should be selected for the 
work, since it is most trying on the lungs, 
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Highly magnified views of the fibres most common in the manufacturing of fabrics for wearing apparel 


Textile Fibres and Their Characteristics 


Microscopic Studies of Common Textile Fibres and What They Disclose 


a EW persons indeed know the actual appearance of 
the individual fibres from which a piece of cloth 
they may be examining is woven, or anything about the 
methods employed in preparing and using these fibres. 
While experience has taught them to distinguish be- 
tween wool, cotton and silk, still these terms mean very 
little to them except as concerns the finished product. 

How many realize that a single thread of No. G 
sewing silk may contain as many as 1,000 cocoon 
threads side by side, or that each silk cocoon contains 
from 2,460 feet to 1 mile of one continucus thread? 
It requires about 2,000 cocoons to provide one pound 
of siik; therefore, there is represented in a pound of 
silk approximately 5,000,000 to 10,000,000 feet, or in 
round numbers 900 to 1,800 miles of fibre. Considering 
the higher figure, this is enough to stretch nearly two 
thirds the distance across the United States! 

Equally startling is the fact that each wool fibre as 
it comes from the back of the sheep is covered with 
tiny scales and that it is the interlocking of these scales 
which enables wooi to be “felted.” It is likewise in 
teresting to learn that wool is reclaimed from old 
clothes and rags and rewoven into cloth, and that the 
reason why cotton can be spun into very fine, strong 
yarns is because the cotton fibres are of a very fine 
diameter and are flat, twisted ribbons in structure, 
which fact enables them to “ kink” together and inter- 
lock. 

The accompanying enlarged views of a few of the 
common textile fibres disclose certain characteristics of 
these fibres which are unknown to the naked eye. The 
first illustration, Fig. 1, shows a single cocoon thread 
as it is spun by the silk worm, greatly magnified. This 
raw silk is composed of about 80 per cent pure silk and 
20 per cent silk gum. The silk itself is formed by two 
giands in the body of the worm, and during the spinning 
of the cocoon it flows through two channels in the 
head of the worm into one exit tube. The silk is, there- 
fore, composed primarily of two single threads or fila- 
ments. At the same time as the silk filaments are 
being formed, the silk gum is being prepared by two 
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other glands and flows out with the filaments, cement- 
ing them together. This gum is of the consistency of 
fairly thin fluid when it emerges from the glands, but 
it quickly coagulates upon coming in contact with the 
air. In Fig. 1 the twin structure of silk fibre can be 
readily seen. 

In Fig. 2 appears a photomicrograph of a silk fibre, 
showing a defective spot where the gum has failed 
to hold the two silk filaments together, allowing them 
to split apart. This view, as well as that appearing 
in Fig. 1, depicts the characteristic glasslike smooth- 
ness of the silk fibre, which property gives it the beauti- 
ful lustre that distinguishes silk fabrics. 

The next photomicrograph, Fig. 3, shows a mass of 
cotton fibres that, as can be seen, are in the nature of 
flat, twisted ribbons. This peculiar structure of the 
fibre is characteristic and is the cause of cotton’s most 
important trait, namely, the facility with which it may 
be spun into very fine and strong yarns. As will be seen 
from the photomicrograph, it is evident that when the 
fibres are twisted together the kinks interlock, thus 
forming a strong, compact thread. : 

“ Mercerized ” cotton is formed by treating ordinary 
cotton with caustic soda, causing the fibres to swell and 
to a greater or less extent lose their twisted structure. 
They become smoother and thus give a much higher 
lustre to the fabric made from them. 

A mass of Merino wool fibres appears in Fig 4. 
Merino is the finest of the wools, and a close examina- 
tion of the photomicrograph reveals the fact that the 
hairs are covered with tiny scales. When the wool 
fibres are worked and massed closely together, the 
scales open up and interlock with one another. This 
feature results in “felting,” which enables wool to be 
used for felt hats and other purposes. 

In Fig. 5 appears an excellent example of the ap- 
pearance of shoddy under the microscope. New wool 
fibres in cloth have clearly cut ends the same as when 
they were cut from the back of the sheep. Shoddy, on 
the other hand, is obtained from old woolen cloth by 
a process of tearing, hackling and combing, which 


leaves the ends of the fibres macerated and torn, as 
shown. 

Magnified a great number of times, there appears in 
Fig. 6 a mass of linen fibres. These come from the 
inner bark of the flax plant and are long and of great 
strength. Accordingly, the fibres are fairly smooth and 
as a result good linen possesses considerable lustre, 


Solidified Naphtha 

HE hydro-carbon oils have been solidified in the 

laboratory many times by many experimenters, but, 
heretofore, the process has not been exploited com- 
mercially. Now, however, a New England chemist has 
succeeded in solidifying naphtha on a commercial scale, 
and is putting it on the market in compression-top cans, 
as a household commodity. The naphtha, which is 
solidified by a process analogous to saponification, has 
much the same appearance as vaseline, and is of about 
the same consistency. It is claimed that it has many 
virtues which are foreign to the liquid hydro-carbon, 
chief among them being its solubility in water, which, 
combined with the fact that it has all of the grease 
removing qualities of liquid naphtha, renders it a highly 
efficacious article when used in the laundry. Used ul 
diluted, it is said to be ideal for taking spots out of 
clothes, cleaning and polishing furniture, automobile 
bodies, ete. It burns readily, but, not being highly 
volatile, will not explode under ordinary conditions. 


Potato Peeler 

NEW form of potato peeler, which appears very 

practical as well as simple, is the object of a French 
patent of recent date. It consists of a large frame of 
wood or metal about 8 inches square, this being filled 
up by a honeycomb make-up of steel blades. The whole 
has a somewhat concave shape, and the blades are 
placed in the frame go as to make up small cells of 
¥% to 1 inch square, by the use of sets of longitudinal 
and transverse blades suitably inserted. It is claimed 
that this affords a very rapid potato peeler by rubbing 
over the sharp edges, and above all it can be easily 
cleaned. 








_ NEBEEeY @eest 


Seekers 











January 1916 
-Speaking Telephones as an Aid 
to Window Demonstrators 

SHE handicaps under which window 
| demonstrators have 
yeast are too well known to require an 
is Suffice it 


Loud 


labored in the 


elaborate explanation of them. 
rs state, however, that heretofore window 
demonstrators have had to possess nat a 
ittle ability in pantomime acting, and 
such points as could not be conveyed to 
the audience by visual means have had to 
use the crude vehicle of lettered cards, 
ul means at once time-consuming and un- 
convincing. 

In an endeavor to give window demon- 
opportunity of exercis- 


strators a better , 
; electrical 


ing their salesmanship, an 
manufacturer has recently introduced a 
nh ‘ : 
joud-speaking telephone equipment espe- 
0 - z 


ly designed for this purpose. As will 


cial 
pe noticed in the accompanying illustra- 
La ' 

tion, the loud-speaking telephones, fitted 


with amplifying horns, are fastened out- 
side the store window, while the demon- 
strator within uses a conventional type 
telephone transmitter into which he 
If he desires to have both hands 


of 
speaks. 
free, he can wear a transmitter fitted with 
straps which hold it in position, similar 
to the equipment used by telephone oper 
ators. ‘Thus can the demonstrator go 
about his work without a pause, speaking 
all the while to his interested audience 


standing outside. 


Parallel Packing of Nails by Electricity 


HEN next you go to the hardware 
\ store to buy some nails, you may 
notice a rather startling innovation which 
has been made in the packing and han- 
dling of nails in bulk. Heretofore they 
have been dropped loosely into a keg, and 
the pieces locking and interlocking as 
they do from a mass which is almost im- 
penetrable to the scoop generally pro 
yided in the hardware store for.the pur- 
pose of removing them from the keg. The 
scoop is almost superfluous, for the clerk 
is invariably compelled to remove the 
nails by hand and place them in the scoop 
in which they are conveyed to the scales. 
But now things are different. You will 
find the nails nicely and accurately ar- 
ranged in a box, parallel to each other, 
so that their removal by hand is a simple 
matter. 

The greatest 
method, however, is that the nails sys- 
tematically laid in a box will occupy a 
little more than half the space required 
when they are dropped in the keg. In 


advantage of the new 


one of the accompanying illustrations the 
boxes being filled by the machine have a 
capacity of fifty pounds each although no 
larger than a five-pound confectionery 
box. 

The machine for packing nails in the 
manner described is of German origin 
and just being introduced into this country. 
Its operation is based upon the principle 
that linear iron articles when brought 
into a magnetic field will automatically 
luke a position parallel to the lines of 
force. The machine consists essentially 
of the electric paralleling mechanism, a 
feeding trough and a shaking device. By 
neans of the latter, the nails glide gradu- 
ally into the paralleling mechanism and 
while still falling are drawn in the direc- 
tion of the lines of force. The nails are 
passed into a tray fixed between the two 
lagnetic poles and at intervals the tray 
is pressed downward and the contents 
emptied into boxes. With but little ad- 
justment the machine may be made to 
handle any size of nail. The paralleling 
mechanism uses direct current at 110 or 
220 volts pressure. 


American All-Steel Battleplane with 
Turrets at Plane Tips 


HAT is claimed to be a noteworthy 
advance in heavier-than-air craft 


“astruction by the leading aeronautical 
“Xperts of the United States was recently 
disclosed when an all-steel battleplane, 
designed by Grover C. Loening, received 
The new aeroplane was 


its initial test. 
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Window demonstrator addressing his audience through the medium of a 
telephone transmitter and loud-speaking telephones 

















Old and new methods of packing nails 
At the left, 100 pounds of nails packed by electricity; in the center, 100 pounds of nails 
packed by the old method; at the right, ten 10-pound cartons of nails packed by electricity. 




















Electro-magnetic machine which packs wire nails in parallel, saving space and 
facilitating subsequent removal from the boxes 




















Copyright International Film Service 
Testing the engine of the new all-steel battleplane. The plane tip gun turrets 
are not as yet mounted in place 
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flown at Readville, Mass., on December 
12th, by Lt. Byron Q. Jones of the U. 8. 
Army aviation corps, with eminent 
success, 

The new machine may be generally de 
scribed as a biplane with a wing spread 
of 65 feet over-all. Vanadium steel re 
places the usual wooden framework, re 
sulting in a flying machine of unusual 
strength. A most commendable feature 
is that all the parts have been stand 
ardized and stamped out by machinery, 
insuring perfect interchangeability and 
ready repairing. In fact, the construction 
follows the unit system throughout; the 
planes being made up in sections the 
number of which can be altered to meet 
the requirements of the service for which 
the machine is intended. Then again, if 
a section of the planes has been damaged 
in use, it becomes a simple matter to 
remove the damaged portion and replace 
it with a new unit. Incidentally, this 
form of construction is inexpensive. 

Equipped with a 140 horse-power en 
gine and a propeller mounted in front of 
the nacelle, the new battleplane is capable 
of a speed of 90 to 95 miles per hour. Its 
fuel tanks have a capacity sufficient for a 
flight of 800 miles. 

Perhaps the most novel feature of this 
unique aeroplane are the two gun turrets 
mounted at the tips of the planes. These. 
it is said, will be about 8 feet long by 
2% feet wide and will provide room for 
a rapid fire gun and gunner, The placing 
of the turrets at the plane tips permits of 
swinging the guns through a vertical are 
of over 90 deg. and a horizontal are of 
somewhat over 200 deg. 

In times of peace the battleplane can 
be adapted to peaceful pursuits such as 
the carrying of mail and express packages 
by using the gun turrets as baggage com 
partments, in which instance it is said 
they can hold about 500 pounds with 
safety and without appreciably altering 
the speed of the craft. 


Animated Drawings in the Moving 
Pictures 


ATRONS of the moving-picture shows 

find much amusement in the animated 
cartoons wherein the moving parts of the 
picture originate in series of drawings of 
which each successive picture shows the 
object in a slightly advanced position from 
that which it occupied in the last preced- 
ing picture, and these when rapidly pro- 
jected on a screen cause the persons, 
animals or other objects to appear to move 
in the same manner as they do in the 
ordinary moving picture. Patents have 
been granted illustrating efforts to facili 
tate the production of these cartoons on 
a commercially practical scale. One of 
these patents was issued in the summer 
of 1914 to John Randolph Bray of New 
York city. Realizing the labor of reproduc 
ing by drawing the background in each 
picture, this inventor prints on a series 
of sheets of thin transparent paper the 
same background or grouping of sta 
tionary objects. The artist then draws on 
each printed sheet the objects which it 
is desired to represent as moving, such 
moving object being drawn on the succeed 
ing sheets in slightly advanced positions. 
After the seriés of sheets or pictures are 
completed, they are photographed in suc 
cession on a kinematographic film, which 
may then be projected upon a screen in 
the usual manner. 

Since the Bray patent, a patent relating 
to the subject has been issued to Karl Hurd 
of Kansas City, Mo., in which a back- 
ground containing the stationary parts of 
the scene is produced on a sheet and the 
movable objects are produced in succes- 
sive positions or poses on separate sheets 
of transparent material and then photo- 


graphed in succession on a kinemato- 


graphic film, each picture of the series 
being formed by a separate sheet of the 
transparent material placed in front of 
the background sheet, the latter being 
visible through the transparent sheets on 
which the successive positions of the mov 
able objects are produced. 
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Strategic Moves of the War, December 30th, 1915 


Mf Turkish theater of war is now of particular 

interest, for the formation of a strong Teutonic 
army of invasion to be directed against Egypt and 
the Suez Canal is currently reported, Such invasion 
may be attempted coincident with the completion of 
the railway from Scutari to Medina, running through 
Palestine; but the consensus of opinion of those who 
have studied the situation holds that tremendous diffi- 
culties must be overcome before any local measure of 
Teutonic success can be reaped, while preponderant 
numerical strength is essential for such a serious un- 
dertaking, due to the great length of the line of com 
munication and its vulnerability. From Scutari to 
Maan, where the railway bends to the east near Akaba, 
n Palestine, is twelve hundred miles, and the way is 
threatened in many places, 

That any such attempt will be made at present is 
scarcely credited, unless, indeed, the invading force 
be composed almost exclusively of Turkish troops, num- 
bers of which are engaged elsewhere, It presupposes 
a change in the existing general situation. If a move- 
ment in force Is attempted, Saloniki may be abandoned 
by the Entente and the forces now held there be 
shunted, via the Mediterranean, to the 
el Arish-Akaba line, which guards the 
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manufacture of munitions are scattered. Iron deposits 
lie thickly in the Russian section north of Rostof, be- 
ing surrounded by ample coal fields, The locale, con- 
trolled by four branches of a main railway line, pro- 
vides far more raw material than the smelters of 
Russia can adequately handle under existing condi- 
tions. In the vicinity of Tiflis are other deposits of 
iron, for the transportation and utilization of which a 
railway runs from Tiflis to Poti, on the Black Sea. 
Adjoining the petroleum fields to the westward of the 
Caucasus are other iron-ore sections, though trans- 
portation facilities are not as good here as in the 
aforementioned localities. 

Accruing to the advantage of Teutonia, iron is to be 
found in Turkey, just south of the Sea of Marmora. 
In addition, beginning about one hundred miles south 
by east of Smyrna, iron deposits range near the north- 
eastern coast of the Mediterranean as far eastward as 
Alexandretta. According to the latest available in- 
formation, the Bagdad Railway is not connected as 
yet across the fifty-mile gap extending from Adana 
toward Eregli, northeast of Alexandretta; until this 
discrepancy is remedied, the transportation of ore must 
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bullets of modern warfare, is found in Turkey Net 
Angora and southeast of Sokia, a railway termings 
from Smyrna. Zinc, manganese, iron and ¢oaj are 
also in the vicinity, which is very rich ip mip. 
erals. Lead is also available near Eregli, op the 
Bagdad line. 

Coal, that necessity for the generation of steam fop 
locomotives and various factories, is rather abundant 
The Entente is served by enormous coal deposits jy 
the Black Sea section north of Rostof; and there arp 
ample railway facilities to expedite its employment 
Two hundred miles to the southeast, on the main 
are other coal deposits, nestling in the foothills of the 
Caucasus Mountains, while still others lie to the north. 
ward of the Tiflis Railway. 

There are small coal deposits in Bulgaria. The south 
shore of the Black Sea offers a certain amount of the 
mineral to Turkey, while others lie north and south 
of Smyrna, 

The advent of the automobile as a principal meay 
of field transportation, with the utilization of moty 
cars for countless purposes in warfare, has necessitate 
conservation of the natural resources from which gy 
oline is made. The Entente seems 
have a little the better of the prop 
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ritory within a radius of about 600 miles, SALi 
surrounding the Black Sea. 

First and foremost, even beyond the he at oe 
necessity for war supplies, arises the 
food question. In no possible way can 
a war be more quickly concluded than 
by the cutting off of food supply to an 
opponent In the Franco-German war 
aris was only starved out after a des- 
perate defense, The acquisition of Tur- 
key as a Teutonic ally opened up the 
resources of that country as a food 
depot, rendering available, to a certain 
extent, an amount of foodstuff over and 
above that required for home consump- \ 
tion. Along the line of the Bagdad 
Railway—the portion beyond the north- 
ern border of Mesopotamia being as yet 
unfinished —-are to be found certain 
cereals and other foodstuffs which may 3 
pe utilized for export into Teutonia, 
Kut Turkey is neither a wheat nor yet 
a corn country—products much in de- 
mand at the present time. 





That portion of Bulgaria to the north esses 
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are subject to the same question as af 
fects the wheat of the section. In a 
probability much of this fluid finds it 
way into Teutonia through commerc 
transactions, for the supply is rather 
more extensive than would be needa 
for Roumania’s possible future military 
operations. 
: ; In Turkey a certain amount of @ 
ii ton is found available for Teutonic u 
It is distributed as follows: east o 
Smyrna; in the vicinity of Aleppo and 
on the Kurdistan-Mesopotamia line; i 
the Mersina-Eregli section, just north 
of the Island of Cyprus. All these se 
tions are touched by railways, actual 
or under construction. This cotton & 
used in the manufacture of explosive 
and for clothing. 

Egypt, on the other hand, supplies for 
the Entente at least five times as mu@ 
cotton as Turkey can offer to the Tet 


~~ tons, although there is at present some 
“a | difficulty experienced in furnishing Rut 
rf | sia a proportionate quota on account of 


the lack of ports of entry and the bulk 
of the commodity. 
Upon analysis, therefore, it is not 











and northeast of Philippopolis, which 
might almost be called an agricultural 
oasis of arable land in a desert of Balkan 
mountain, produces a considerable quan- 
tity of wheat, which has become available through the 
alinement of Bulgaria with the Teutonic cause; other 
wheat lands are to be found in Roumania. In the light 
of the latter's position of armed and wavering neu- 
trality, how much of the produce expediency has per 
mitted to flow out of the state, living under the prob- 
ability that within a short time it will be needed at 
home, is problematical. 

Russia is in far better case. The lands skirting the 
northern shores of the Black Sea constitute a wheat belt 
to a depth of three or four hundred miles, amply tapped 
by railways. Figures are not available as to the extent 
to which the district has been drained of men for the 
forces in the field—probably largely—yet, taking into 
consideration the lifelong habit of field labor to which 
the peasant women have been accustomed, it is reason- 
able to believe that a sufficient human force is avail- 
able to Insure a plentiful hai vest. 

The beet sugar district of Russia lies close to a 
threatened locality, for it is barely behind the Russian 
line where it fronts the Austrian, north of Bessarabia. 
Selence heaving demonstrated the value of sugar as a 
food, this cultivated resource is of some importance in 
the economic scheme. 

The local and available minerals necessary to the 
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What Turkey and Bulgaria have to offer their Teutonic allies 


be difficult ; but in all probability the railway construc- 
tion work is being pushed to the limits of endurance, 
not only for the sake of the minerals, but to establish 
direct railway connections with the Turkish interior 
and toward Egypt as speedily as possible. 

Copper, that most important element in the manu- 
facture of certain war implements, is found in limited 
quantities in southern Bulgaria, while Turkish produc- 
tion of the metal is restricted to the vicinity of Tire- 
bolu, almost at the southeastern bend of the Black Sea, 
and farther south along the Euphrates. But as there 
are no railway lines whatever in the section, bene- 
fit of the deposits cannot as yet be had by the 
Teutons except by laborious caravan convoy or on 
the Black Sea, subject to interruption by the Russian 
naval force, 

Russia possesses copper mines about a hundred miles 
south of Tiflis, and within comparatively easy reach 
of Julfa, just to the northward of»the Persian border. 
The railway from Tiflis to Julfa opens this region for 
use, although its secure possession may be somewhat 
threatened by the proximity of Turkish forces 
which the balance of war may sway into active 
menace, 

Lead, of principal use as a filler for the steel-jacketed 


lieved that the food and mineral ® 
sources of Turkey and the vicinity 
afford any great material benefit to the 
Teutonic cause. The section has neve 
been noted for its exportation of foodstuffs, and ther 
is no reason to suppose that matters are greatly bet 
tered under present conditions for, where transporte 
tion is concerned, all the eggs are in one basket—th 
Scutari-Bagdad-Medina railway. 


Death of William Howard Doane 


AVING attained his eighty-third year, Doctor Wil 

liam Howard Doane, noted as a hymn writer and 
composer of music, passed away on December 28rd at 
his home in South Orange, N. J. 

It was through the invention of woodworking B® 
chinery that Dr. Doane, who was born near Norwich, 
Conn., became wealthy. He was an ardent student of 
music and at one time toured the world making a study 
of the music of each nation and bringing back with 
him a rare collection of musical instruments, which lt 
gave to the Cincinnati Art Museum. Dr. Doane wrote 
a number of church hymns, and it was due to him that 
Fanny Crosby reached her high position as a hymn 
writer. In cognizance of his work the Denison Uni- 
versity of Granville, Ohio, conferred the degree of 
Doctor of Music upon him. Dr. Doane at the time of 
his death was a member of several historical societies 
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Correspondence 


(The editors are not responsible for statements made 
in the corre spondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.] 


The National Guard 
To the Editor of the SCIENTIFIC AMERICAN: 

In a recent issue “ Citizen” presumably from Texas 
takes exception to my article of October 23rd advocat- 
ing strike duty be assigned to the regular Army only, 
thereby exempting the National Guard from such serv- 
ice. My only answer to this citizen is that, if Uncle 
Sam finds the regular Army the best policeman he has, 
it would be foolish to put any one else on the job. 

That is not the only reason why the Guard should 
It is composed at present 
I do not think 
it will be disputed when I say there is practically no 
prawn in the National Guard, and the strike duty re- 


not have to do police duty. 
of a few business men and their clerks. 


ment is the cause for the laboring man not being 
My idea is to improve that which has merit 
We need look no further than the 
Membership in 


quire 
enrolled. 
as well as retain it. 
National Guard for our citizen army. 
that body should be the natural vent for the patriotic 
feelings of every healthy man between the ages of 18 
and 45. The Government pays all expenses, and en- 
rollment does not mean that you will be taken from 
your laber; does not conflict with any religious prin- 
ciples. The only reasons there are not 10,000,000 men 
in training to defend their country instead of a little 
over one per cent of that number is, first, the false 
security from attack we have heretofore contented our- 
selves with, and, second, the prejudice held by the great 
masses of the American nation, the working people, 
occasioned by the use of the Militia in labor troubles. 

My high minded “ Citizen” casts a slur on the Na- 
tional Guard patriots on general principles apparently. 
Let me tell you “citizen,” as you call yourself, the 
National Guardsman is the only patriot, not a regular 
soldier or a sailor in the United States to-day, who is 
preparing himself to defend his country. 

It is always well to acquaint oneself with the subject 
before venturing criticism. The governors of the states 
no longer have supreme command of the Militia. That 
office is now held by the President of the United States; 
and he can order them for service anywhere within the 
borders of the nation. The present Congress will no 
doubt make that anywhere under the Flag. 

Likewise the statement is wrong that the last Con- 
gress made provision for enlistment in the regular 
Army for a term of eight months. I earnestly hope 
Eight 
months’ training will not make a soldier, but re-enlist- 


some such legislation will be enacted this term. 


ments and a changed sentiment towards the profession 
of arms—which means the soldier—will do wonders for 
the Army. But do not for a moment think it is going 
to obviate the necessity for the National Guardsman. 
We need every man trained to take his place in the 
ranks; it is the only sure protection for a peace loving 
land, 

If allowed to do so, the National Guard could furnish 
many times 100,000 men for an appreciable length of 
time each year, who would always be found with no 
doubt as to their standing in time of war. 

PATRIOT. 


Colorado, 


Stability of Ships 
To the Editor of the ScrENTIFIC AMERICAN: 

With reference to the letters of Mr. C. D. Irwin, re- 
garding the “ Statical Stability of Ships,” permit me 
to say that it is by no means a simple matter, under 
varying conditions of load or trim and the effect of the 
human equation in arranging such elements, to assure 
perfect conditions of stable equilibrium in seagoing 
Vessels. 

When designing a “ sister ship,” if a little more cargo 
capacity is desired, or a slight increase of speed is de- 
manded, the former can be easily attained by adding 
to the depth or length of the vessel, and the latter by 
adding to the boiler power, and by increasing the speed 
of revolutions. Should such desired increase be some- 
what overdone, no harm will accrue. But, if greater 
statical stability is required, care must be exercised so 
that this element may not be overdone, as, short of 
being absolutely unstable, it is almost as objectionable 
to have too much stability of form, as too little. The 
sreat desiderata, since the proportionate dimensions of 
Ships have been more scientifically defined, are that the 
Masters and officers of vessels should possess at least a 
Masi-scientific knowledge of the principles governing 
the statical stability of floating bodies, and that all 
Vessels should be supplied with curves of stability, or, 
Vessels possessing 


at least, with metacentric diagrams. 
absolute surface stability may readily be capsized by 
injudicious loading, just as the vessel having no stabil- 
ity of form may be rendered perfectly safe by judicious 
loading. No vessels ever capsized while possessed of a 
On the other hand, I have seen 


Metacentric height. 
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many large vessels which had no metacentric height, 
in the upright position, which were perfectly safe in 
any seaway, so long as the cargo or ballast was so se- 
cured that it could not shift. The “ Austral,” “ Ham- 
monia,” and the “ Canopus” were frequently afflicted 
with a minus metacentric height, and yet they ren- 
dered efficient sea service for twenty or thirty years. 
The most extreme case of disproportionate dimensions, 
however, I ever investigated during an experience of 
fifty years, was that of the “missing” steamer “ City 
of Limerick ;” her extreme breadth was 34.4 feet, and 
molded depth 31.9 feet, which gave the extraordinary 
ratio of depth to breadth of 0.92, whereas this ratio 
should never largely exceed seven tenths, and in freight 
boats .6 should be the limit. 

Regarding the deformity of the “ Limerick” let me 
quote an extract from my paper read at the Interna- 
tional Engineering Congress: “ A few years since a deep 
and narrow steamer, the ‘City of Limerick,’ had been 
made still deeper by the addition of a third deck. The 
government authorities being advised by some of the 
best experts of the danger attendant on a sea voyage 
with that craft, she was stopped, after being fully 
laden, by my good friend Mr. Guiggin, the detaining of- 
ficer. 

“It would seem that that gentleman, though an ex- 
cellent shipbuilder, was ignorant regarding the cargo 
on board, or was unaware of the effect of the weights 
carried, and the distribution of same, indeed, so much 
so that all the powers of the Imperial government were 
insufficient to stop the departure of that vessel, for, 
as it happened at the time, she had stability, due to 
weight, by virtue of some six hundred tons of rail- 
road iron, stowed low down in the bottom. This low- 
ered the center of gravity about two feet, and secured 
a temporary metacentric height of nearly eight tenths 
of a foot. This, though small, gave the same result as 
would four feet added to the breadth. 

“With no iron in the bottom, and the holds filled 
with homogeneous cargo, such as coal, there would 
have been no metacentric height, the center of gravity 
being then fully three tenths of a foot above the meta- 
center. Indeed, the height of the setacenter* was not 
more than three and one half feet. The 600 tons of 
iron stowed in the lowest position in that steamer was 
essential to obtain statical stability, but such a dis- 
tribution of weight in a vessel having stability due to 
proportionate dimensions, or form, would have caused 
excessive stiffness and rolling, because of the combina- 
tion of low position of the center of gravity—due to 
weight, and the high position of the metacenter—due 
to the great breadth of the water plane. Let me predi- 
cate from this that the board of trade surveyors or 
inspectors of hulls, are not generally competent to rule 
on such points as these, especially as they have no rules 
to guide them.” JosePH R. OLDHAM. 

Red Fire 
To the Editor of the ScieNTIFIC AMERICAN: 

The best red fire, but not the cheapest, is an old 
formula used by the Boston Comedy Company, about 
1860. It keeps well and with but little danger of spon- 
taneous combustion. Sold then at $3 a pound. Stran- 
tium nitrate powder, four parts; potassium chlorate 
powder, two parts; gum shellac orange, ground fine, one 
part. Mix well on paper! ‘To be burned in a long 
narrow train. 

Gro. H. HARTWELL. 

Southbridge, Mass. 


Light from Broken Crystals 
To the Editor of the ScrENTIFIC AMERICAN: 

In your issue of November 20th there is an article 
on “Light from Broken Crystals.” 

In connection with this subject, I would add that 
the luminescence described is very nicely shown when 
breaking, in a darkened room, the ordinary thin pep- 
permint and wintergreen wafers, as purchased from 
any candy dealer. 

Cuas. O. RHODES. 

Groton, N. Y. 


Opening for American Manufactures in India 
To the Editor of the ScreNTIFIC AMERICAN : 

One of the first results in India of the present war 
was the complete stoppage of all the supplies from 
Germany, Austria and Belgium of the hardware, glass 
and china wares, furniture, toys, chemicals, tissues, 
paper, drugs, tools, liquors and other goods that for 
many years have arrived from these countries. Much 
public interest is being shown in projects for the ex- 
tension of local industries in order to render India 
self sufficing, but a reference to the current issue of 
the Indian Tertite Journal will show how much 
preparatory work this country has still to accomplish 
in order to furnish her own requirements. Japan seems 
to be the only country that is trying to benefit by the 
present situation, but there seems to be a very good 
opening for many branches of American manufacture 
that at present are little known in our markets. 


* This is not the metacentric height. 
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Our review of the industries of India is the result 
of nearly 30 years’ personal experience of the country 
and its people. 

Joun WALLACE, C. F., 
Editor Jndian Textile Journal. 


Bombay, India. 


The Question of National Defence 
To the Editor of the ScreNnTIFIC AMERICAN: 

In dealing with the question of national defence we 
should recognize that our position is peculiar to our- 
selves. Unlike England, loss of sea control does not 
mean certain national extinction, although it does mean 
certain defeat. In order to insure victory we should 
have a navy, é. e., battle fleet, which would be second 
to none, including England’s at the point of contact. 
This does not mean a navy greater than England's, 
but one second only in size. It should be large enough 
to make the dispatch of a battle fleet strong enough to 
cope with it dangerous to England’s safety through at- 
tack by another power. 

The only successful defence is attack. The present 
programme of the administration calls for 85 coast de- 
fence submarines as against 15 sea-going, or fleet, sub- 
marines. For two reasons we may consider coast 
defence vessels as worthless, 

First.—They cannot lie in line with the battle fleet 
in general engagement, and that is what decides sea 
control. 

Second.—They are worthless, practically, for defence. 
If the enemy, through the weakness of our battle fleet, 
secures control of the sea, he will, as at the Dardanelles, 
take measures to neutralize them. Their cost put into 
the battle fleet would accomplish something towards 
securing sea control, which, after all, is what a navy 
is for; not to maintain navy yards for the political in- 
fluence of their workmen. We may safely say that the 
submarine bubble has burst. From such reports as are 
published, the only submarines accomplishing anything 
are of the sea-going type. Therefore it seems the part 
of wisdom to construct such submarines as we build of 
this type. 

Summing up the naval situation, we should develop 
and maintain a battle fleet able to meet and destroy the 
enemy on the sea. The money now wasted in the 
maintenance of unnecessary navy yards, for political 
reasons ; keeping in repair ships worthless in a genera! 
engagement, for economical reasons ; and building small, 
cheap coast defence vessels, for sentimental reasons, put 
into the battle fleet would accomplish much. 

For coast defence we should rely primarily upon sea 
secondarily on defence fortifications 
manned by a well trained personnel, with sufficient 
mobile forces to repel landing parties. 

Our military development should follow the lines of 
attack. The Lord forbid that we should be compelled 
to wage war, but if we must fight let us do the enemy 
all possible damage. It is better that his cities be laid 
waste than ours. The following suggestions are made 
to accomplish this end. 

First.—“ A citizenry trained and accustomed to bear 

arms.” The Swiss military system would be ideal for 
this purpose. 
A regular army of sufficient size to man the 
coast defences, hold our colonial possessions and pro- 
vide an expeditionary force sufficient to make and 
hold a landing on the enemy’s territory until rein- 
forcements arrive. For this purpose we should call for 
volunteers from those who had finished their first year’s 
training in the national militia. Failing to secure 
enough men in any one year to fill the ranks, congcrip- 
tion shoule be resorted to. These men to serve from 
three to five years with the colors and then go into 
the army reserve, as distinguished from the militia 
reserve, 

Third.—Abolish the state militia and have all milli- 
tary forces in the hands of the Federal Government. 

Fourth.—The establishment of a council of national 
defence, made up of the combined army and navy gen- 
eral staffs. This council to have entire charge of the 
making up and administration of the budget for na- 
tional defence, absolutely without regard to the political 
aspirations of budding congressmen. 

Fifth.—The accumulation of sufficient stores and 
munitions to enable us to take, and keep, the offensive. 

The Philippines should be held at all costs. From 
a sentimental viewpoint, that of passive resistance, 
they are a source of weakness; but this viewpoint is 
unworthy of any consideration. From the point of view 
of strategy in over-seas operations in the East, they are 
a base of operations for attack. 

I believe this development will actually defend us. 
The certain knowledge that we were prepared to carry 
the war immediately into the enemy’s territory would 
act as a deterrent to the necessity of -going to war. 

“It is better to make the country an armed camp—if 
necessary—for our own soldiers than to have the 
enemy make it such for his.” 


control, coast 


Second. 


Roger L. Gorpon, 
Somerville, Mass. 
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Electro-therapeutic device used in conjunction with 
hydriatric treatment 


Weight-reducing machine making use of sinusoidal 
current 


Curing by Machinery 


Device for stimulating the activity of the 
liver 


Growing Importance of Electrical and Mechanical Devices in Medical Practice 


M ECHANICS has come to be the handmaid of medi 
+ cine The modern physician requires an elaborate 


equipment of machines in the practice of his profession. 


rhe physician of the old school got along very nicely 
with a thermometer and a saddle bag filled with a 


varied assortment of drugs Even the more advanced 
physicians of 50 years ago contented themselves with 


very meagre equipment It was not con 


By Hinton Gilmore 


tiveness of the electric light bath as compared with the 


turkish bath gives it a place, also, in the mechanical 


equipment of the ordinary practitioner. 
Mechanical 
the administration of the curative system known as 


Vibratory 


methods are almost exclusively used in 


Swedish, machines, percussion 


and 


mechanical 
devices, tumbling sofas, “camels” and “ horses” 


Abdominal kneading machines are also included now- 
adays in the equipment of sanitariums. The machines 
are readily beneficial in cases of intestinal sluggishness, 
prolapsed vital organs, inactive livers and other dis- 
orders often associated with sedentary existence. The 
mechanical “horse,” a jog-trotting machine that gives 
the rider all the benefits of an early morning gallop, is 

often used to set sluggish organs to doing 





sidered necessary for the ordinary practi- 


tioner to turn his office into a machine 
shop. 

With the advance of both mechanics 
and medicine, however, it has been found 
that there are many devices which mate- 
rially aid the progress of the patient to- 
that 


where the old time physician could equip 


wards recovery. It is estimated 


himself for his profession at a cost of 
$15 to $26, it 
young physician to spend even as high as 
$1,000 for a very 
his practice, 
The use of the X-ray, both in diagnosis 


involves ex- 


now devolves upon the 


inauspicious opening of 


and for purposes of relief, 
The 
recent science of automatic exercise calls 
The use of heat, 
diathermy or ther- 


tensive apparatus. comparatively 


for more machines. 


called technically 








their work more effectively. 

Aside from the immediate curative ad- 
vantages of man’s machines, mechanical 
pursuits of mild vigor are often valuable 
in restoring nervous patients to mental 
and physical stability. Wood carving, 
basketry, carpet weaving and clay model- 
ing are 
helpful in such cases. 


some of the most 
The secret of the 
work cure lies in the fact that a gentle 
occupation prevents the patient from 
brooding over his ill-health. The intro- 
spective tendency is thus removed and the 
patient is then amenable to other thera- 


peutic processes, 


occupations 


The value of mechanics in medicine has 
been amply demonstrated and the science 
of healing is coming to regard with in- 
creasing favor the aid offered by me 
chanical devices. The physician, in 
private practice, finds it incumbent te 








mothermy, requires specially perfected de- 
vices, in fact, every phase of modern ad 
vance in medicine Includes in its opera- 
tion some machine which has been created 


to meet the emergency. 


Exercising device that has proved wonderfully helpful for relieving the disorders 


incident to a sedentary life 


meet the advance made by institutions 
is that the office of the 
modern physician is coming more and 


more to resemble a machine shop, just as 


and the result 





While the practitioner has 
found it necessary to stock his office with 


ordinary 


many mechanical devices, the greatest de- 
velopment in mechanical therapeutics has 
been reached in sanitariums. In these in- 
stitutions, all properly approved curative 
measures are gathered under a_ single 
management and more attention is given 
to the use of machines than to the use 
of drugs. Whole departments are devoted 
to electrotherapy, diathermy, mechanical 
Swedish and other phases of mechanical 
therapeutics, 

Kiectrotherapy involves the use of many 
exerciser 


special devices. The automatic 


in which the sinusoidal electric current 


is used is extremely beneficial in the 


treatment of rheumatism and similar dis- 


orders where there is a likelihood of 


muscular atrephy through enforced in- 


The 


activity sinusoidal current while 


painiess an induces violent 


shockless 











the hospitals and sanitariums are being 
gradually converted into health factories. 


The Current Supplement 


N important paper in the current 
issue of the ScienTIFIC AMERICAN 
SupPLEMENT, No, 2088, January 15th, 


1916, is on the Physiological Importance of 
Phase Boundaries, which is a considera- 
tion of the physical and chemical systems 
concerned in living cells. The explanation 
of the principles and operation of Steam 
Turbines, with a number of excellent il- 
lustrations, will be generally welcomed, as 
this class of prime movers has become 80 
important for many Nature 
Agriculture 


purposes, 
Study in considers an im- 
portant subject in its relation to educa- 
The Nitro- 
gen Problem in Arid Soils discusses the 


tional motives and purposes, 


causes and remedies for deficient crops. 
Oil Films on Water and on Mercury is a 
valuable study that throws light on the 
discontinuity of matter and the size of 
molecules. _Waste Pine Wood Utilization 
gives an interesting review of the prod- 
ucts that can be obtained from this ma- 








muscular contraction By the means of 
electrodes it may be applied to the body 
ip such way as to exercise any set of 
muscles rhe current is especia ly valu- 
able in treating cases of obesity. Fat 
foiks lose weight readily because of the 
violent exercise which it makes possible 
tlectrical devices also assist mater 
in certain hydriatic or “ water cure” treat nts. Elec- 
trical baths are helpful in cases of rheumatis: well 
as in severe nervous disorders 
rhe electric light bath is a part of the equipment of 


practically every sanitarium. The simplicity and effee- 


Tilting sofa—device used 


of sedentary existence 


other odd machines are found useful in the restoration 
of health. 
so arranged as to set every muscle a-quiver have been 


Vibrating chairs, operated by motors and 


found restful and wonderfully helpful in quieting angry 


nerves, 


in correcting prolapsed organs and in overcoming effects 


terial, atid of the processes employed. 
How Guncotton is Made describes, with 
illustrations, the precess for the manu- 
facture of this kigh explosive. The Electric Are in 
Vapors and Gases at Reduced Pressures discusses the 
possibilities of a lamp with unconsumed electrodes, and 
is accompanied by illustrations and diagrams. Electric 
Activity in Ore Deposits is concluded. 
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Exploring the Earth’s Interior With Electric Waves 

HE application of electric waves to the exploration 
ce the earth’s interior was first suggested by True- 
stedt, in 1901, and was subsequently and independently 
patented by Mueller. Recently the subject been 
treated, both experimentally and theoretically, by Hein- 
interested in a purely 


has 


rich Loewy, who at first was 


scientific problem, the demonstration of the nucleus of 
liquid iron which Prof. Wiechert conjectures to exist at 


more than 1,000 kilometers, Some pre- 


facts of 


a depth of 
liminary experiments, however, showed that 
great importance to miners can be learned from the 
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water in German Southwest Africa induced the Goet- 
tingen company to send an exploring expedition to that 
colony in April, 1914. After three weeks of experiment 
the leader of the expedition reported the possibility of 
determining the presence, depth, and extent of deposits 
of ore and water, without boring, by means of easily 
portable electric apparatus. 

Meanwhile the company has found water and deter- 
mined its depth, by the same method, in various places 
in Germany, and the indications thus found have been 
confirmed by .boring.—Umschau, 





application of electric waves to much smaller depths, 

This possibility is a result of the varying physical 
character of the constituents of the earth’s crust, in 
which insulators, which transmit electric waves, al- 
ternate with conductors, which impede their passage. 

The experiments of Loewy and his collaborator 
Leimbach have led to the development of a number 
The 


methods first employed are based on the reflection, 


of methods of exploring the earth's interior. 


refraction and interference of electric waves, and re- 
The 
presence and, in favorable conditions, the location of 
deduced 


quire both sending and receiving apparatus. 


conductors (water or metallic ores) are 


from variations in the strength of the received waves. 
The depth of the in- 
clinations of the sending and receiving wires for the 


the deposit is deduced from 


maximum strength of the received waves. Newer 
and apparently more valuable methods are based on 
the variation in the emitted waves which is caused 
by the electric properties of the immediate environ- 
ment. 

In April, 1913, a company was formed in Goet- 
tingen for the development and exploitation of the 
various processes, The first practical work under- 
taken was the examination of a boring with regard 
The boring was tubed and 
not be 


to the danger of flooding. 


the tube, as it could 














Mechanical equipment for securing greater intestinal activity 


through a kneading process 
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cedure is to cover the surface of the water with a thin 
film of oil which keeps the air from coming in contact 
with the warmer water, thus hindering the condensa- 
tion of the water vapor. It is believed to be possible 
for a ship which has to stop or anchor off a fog-bownd 
coast to create a clear zone around her by distributing 
storm oil for a time. 

Captain E. K. Roden, in charge of the nautica! de- 
partment of a well-known correspondence schooi, in 
writing on the subject of fog prevention by the use of 
oil cites two instances which are in no little degree con- 
vincing. The first occurred when two demijohns of 
olive oil were broken and spilled on the deck of a 
steamer anchored off a small South American town, 
near the mouth of the River Parana. At the time 
dense fog prevailed, but as the oil found its way to 
the water it was noted that the fog cleared over 
those portions of the surface covered with oil. The 
second instance was observed on board a steamer at 
anchor outside of Magdalena, a resort southeast of 
Buenos Aires, in the mouth of Rio de la Plata. The 
fog was very dense and a boat was sent toward Mag- 
dalena with a dripping oil tank attached to its stern. 
A clearing was noticed in the wake of the boat, but a 
strong wind blowing the fog across the course of the 
boat soon made the clearing less distinct. 

According to Captain Roden, in calm weather good 
vegetable oil can be used with advantage in clearing 
a pathway or zone through a fog bank, provided the 
fog is caused by the evaporation of surface water. 
With a strong wind the effect is lost, except possibly 
in the direction in which the wind is blowing. The 
effect of wind, however, may be overcome, it seems, 
by distributing oil over a considerable portion of the 
sea. Inclosed waters, such as New York Bay, might be 
cleared of fog by having several distributing sta 
tions for oil and taking advantage of tides in 
spreading the oil, thus minimizing the effect of wind. 


A Process of Cold 





removed, was necessarily em- 
ployed as the conductor of the 
current producing the electric 
waves. The tube traversed 
a stratum of water, but the 
disturbing effect of this direct 
current was eliminated by a 
special electrical device, and 
the soil surrounding the tube 
was examined with complete 
success, 

In another test the antenna 
was placed in a boring which 
was known to traverse a bed 
of clay, 20 feet thick, resting 
upon and overlaid by massive 
rock The graphical 
records of the apparatus not 


salt. 


only showed this source of 


disturbance in its known posi- 





Enameling 


HERE are many smali ob 

jects whose beauty is much 
enhanced by the application 
of a coat of enamel, but which 
are not capable of being fired. 
A process of enameling these 
in the cold, so simple as to 
be quite practicable for ama- 
teurs, is described in La 
Nature as follows: To a 
solution of sodium 
boiled in a closed vessel, there 
is added about five per cent of 
sulphate of lime. This causes 
a precipitation to take place, 
the ulterior effect of which is 
to prevent efflorescences which 
would injure the looks of the 


silicate, 











tion, but also indicated the 
existence of a thinner stratum 
of clay lying below the known 


thick layer. The boring crew testified 


Scene in a department of a sanitarium devoted to mechanical Swedish treatments 





that they had, in fact, encountered this 
second clay stratum. 

From the position of the disturbance 
in the recorded curve the distance of 
the source of disturbance from the ap- 


paratus can be directly deduced. For 
a time the principal field of applica- 
tion of the electrical methods was 
found in salt mines, in which, usually, 
the danger of flooding can be deter- 
mined from a great distance. 

The success obtained in this field 


led to the employment of the electrical 
tunnel 
flooding of 


methods of exploration § in 
building. Hitherto the 
tunnels in process of construction has 
been combatted by two principal meth- 
these the mountain 
the was 


one of 
which 


ods. In 
through tunnel 
to be bored was frozen by 
pipes, hundreds of 
filled with a freezing mixture, and the 
tunnel then bored through the 


mass 
means of 
often 


yards long, 


was 





enamel. The after 
being once decanted, assumes 
the 
which is heated to about 75 deg. Cent. 


solution, 


consistency of a paste 














to apply to the objects to be enameled. 
A second decantation takes piace in 
the vitreous layer, and this then takes 
on an unalterable translucence., It may 
be tinted any desired shade, either in 
the mass or superficially, the 
being fixed by tannates of geiatine 
and alum, 


colors 


Bureau of Standards Studies Speci- 
mens of Bronze 


HE quality of metal castings is 
usually 


the properties of a test specimen cast 


determined by measuring 


from the same metal. The United 
States Bureau of Standards has com- 
pleted an investigation of the vari 
ous foundry operations that influence 
the properties of the test specimen 
for one of the most generally used 
alloys, known as Government bronze 


having the composition 88 copper, 10 








mass. In the other method 


water-bearing crevices were filled with 


frozen 


cement, an operation often requiring 


months of labor. Both processes are 


very expensive and neither is absolutely certain. In 
many cases the expense can be greatly reduced and 
the uncertainty eliminated by locating the danger- 
ous spots by means of electric waves, thus insuring 


the application of the processes only where they are 
needed. 

The 
cases in which they 


valuable ir 


electrical methods are especially 


can be employed successfully to 


locate water and ore without boring. The dryness of 


the soil, the abundance of ores and the scarcity of 


Mechanical “horse” which emulates the 
exercise derived from horseback riding 


Prevention of Fog by a Blanket of Oil 


HE 
much promise, although it would appear that 
possibilities have not yet been fully determined in the 


use of oil as a preventive of fog holds forth 
its 


absence of a series of exhaustive experiments, It is 
learned from the Hydrographic Bulletin that experi- 
ments to prevent the fogs in river valleys have been 
made in France with variable success, the best results 
being obtained by employing vegetable oils. The pro- 


Percussion machine which is used in promot- 
ing organic activity 


tin, and 2 zinc. The Bureau studied 
the effects of temperature on cast- 
ings, methods of gating. casting, 


molding, kind of sand, heat treatment, 


and the effect of similar factors upon the resulting 
mechanical properties, 

A microscopic examination of the fractured 
specimens showed that the most common source of 
weakness was the occurrence of oxides within the 
metal. Such oxides appear frequently as thin films 
throughout otherwise sound metal, producing a con 
dition of brittleness and low ductility. The results 


of such tests are of great importance to al! users of 
alloys. 








Morning and Evening Stars for 1916 
By Frederic R. Honey, Trinity College 

g por publication each year of the article Morning 

and Evening Stars affords the writer an oppor- 
tunity to call attention to what may be called current 
events in the solar system. To this end tables are 
given which include the principal elements of the orbits 
of the planets; their conjunctions and oppositions; con 
junctions of the planets; and their elongations, which 
give the dates when the planets’ positions, on account 
of their greater distance from the sun, are most favor 
able for observation rhese positions may be verified 
by reference to the plots. rhe scale of the orbits of 
the major planets is very much reduced, which is ap- 
parent on comparing the orbit of Mars in the two plots. 

The permanent members of the solar system include 
hesides the periodic comets, the asteroids, many of 
whose orbits are very eccentric, and are inclined at large 
angies to the ecliptic. But a description of these orbits 
which fill the gap between those of Mars and Jupiter 
would require separate treatment, and would exceed 
the limits of this article. 


The Sun, the Earth, and the Moon 


The sun and moon are apparently 
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great eccentricity of the orbit, changes very rapidly be- 
tween 55 miles per second at perihelion and 23 miles per 
second at aphelion the planet’s position is shown at 
intervals of two days. The period is 88 days; and as 
Mercury makes over four revolutions during the year, 
four dates are attached to each position. The linear 
eccentricity is the distance between the sun and b 
the center of the orbit. 





TABLE I 
| | | | | ig 
| Diam- | Mean | Velocity,| Eccen- | Incling- 
Planet eter, Dis- Period, | Miles |tricity of) tion to 
Miles. | tance. Years. | per Sec. | Orbit. | Ecliptie, 
om ~ - ' 
Mercury.....| 3008.54 0 241 23t035! 0.206 7.00 
Venus " 7701.48 0.615 21.9 0.007 3.39 
Mars. 4548 84 é 1.881 | 150 0 093 1.85 
Jupiter ) j 
Equatorial } 90256.02 5.203 | 11.862 8.1 | 0.048 | 1.31 
Polar 84779 42 | 
Saturn | | 
Equatorial 76456.40 9.539 | 29.458 y ' 0.056 2.49 
Polar 69781 78 | 
Uranus 30193.44 19.191 | 84.015 4.2 0.047 0.77 
Neptune. , 1.78 


34823 34 30.071 164.788 3.4 | 0.008 


The eccentricity of the orbit of Venus is so small 
that it is indistinguishable in the 


about the same size, i.¢., they sub- plot. As a consequence the planet 
tend nearly equal angles. This is pit of Mae an eS j £ arly i 
y ! l Pe a SP oe ee moves with a nearly uniform 
proved at the time of a total or oes gv velocity. It completes its revolution 
aunular eclipse, the variations in “<4 i? . in 224.7 days. The dates for the 
° “ ; ae is » TT » 4 co 1D; + ; % 
their apparent diameter being due f£ € 1916 72 : first revolution are attached with- 
to the varying distance between the % % > out the orbit, and those of the 
earth, the sun and the moon. Some <a Z ie second revolution within the orbit. 
idea of the great magnitude of the . % 5 & wf The linear eccentricity, or actual 
— ie - PY, x) ; ! 
sun may be obtained by comparing ide » @ 8 P A . distance from a the center of the 
. _ io . NJ ‘ boul ~~. ss 
the dimensions of these bodies M 0 SOL Wb ote red @ oe e orbit of Mars to the sun is greater 
rhe earth’s diameter is 3 times 4 ye % s 7 ws a than the corresponding element in 
the moon's diameter; and it is ¢, - ’ on “Erring  ag of oh se a eo” the orbit of any of the terrestrial 
, ‘ Ir if 2 “ “ < 
therefore about 49 times its volume 8 ad 7 ° 4 put 5 ~~, - Ky, oho - planets. 
The sun's diameter = ( 864,392 7) P 23 F + Se ar » The position of perihelion or 
ee . . a” X i. et ie J 
miles) is a little over 109 times the - ee al ~ y eS = point of each planet’s nearest ap- 
m . a ae y ¥ : 2 . , 
earth's diameter, and over 1,300,000 ost Pgs bitoss oo % < P , P 63 e ew S sd proach to the sun is marked P; N 
times its volume The diameter . PF oun in Peg +s, se re é \ + Cony age A =, is the ascending node where the 
of the sun is 400 times that of the € = € any “= b ee Qe \? = gion pp planet passes from the space below 
, ; Hier, 7 < a p 7 eSghe , 
moon, and 64,000,000 times its vol ° ©, ant PP 2 aye” 7 f #y. 3 the ecliptic to that above, and N’ is 
, — B59 ¢ ayn OP or ~~ . . 
ume, Hence it appears that at the mn 4 2 “— "Op fs: Z podbot e ~~ 3 the descending node. 
ate wh » earth's distance fr e140 > _-+a L a | : 
date when the ¢ arth dist amet from 2 A og NB Sep Page ?* 4 | The Major Planets 
the sun is 400 times its distance ~ | “a at sie’ "% - Peay Le 4 The directions of the planets 
fro the «0 he i oo © 9 QA cove} P . 2 
from the moon, the sun and moon . | varus © (2 4DWBESep 13 Dea gPVS ond M h a Jupiter and Saturn as seen from the 
ub “ual ¢ rle ‘ ‘ir ap €a oT a e\ @ E 4 ath 2 ~ 
subtend equal ingles, i their aj > erat OP Toe a ha i ee . sun are shown by arrows at in- 
parent diameters are equa! \ pur © 2 sowie Sep?! — & mercury, “AietT y ‘ j as 2g < en. me 
The sun's axis is directed to a f A) He) ions vers and 5 “ae yee od, ay f toxvglp <f S0igue a ss 
—_ : oe Ss. AMOR OE B= ~ Ye, / tively; and those of Uranus and 
Vv t midw » ee "eg: f " ¢ : , ad Of ’ 
point midway be pate Vega and 6 wen > by ‘ 2 g Zw ore Neptune at the dates of opposition 
‘olaris: and its rotat i 251 rae t “ s : 
“ — pletion a = : © cop ar «,$ ™ i. and conjunction. A separate plot 
aqays is I the i > rectlo as - >< * : e 
lays is in the pena HN ” - © © > 53, y he of the orbits of these planets gives 
> revolutio the planet indi ' 3 o b , ons Pan 
the revolution of the planets—in e ven 2 6 - ” ~ their positions at the beginning 
cated by the arrows A. On account ge /? eA ae "4 and the end of the year. These 
f the earth’s moveme bit ’ 25 MS, ae sAteprae ; 
of the earth’s movement in its orbi Foe Lb $5 ot e « De. positions should be compared with 
the sun’s apparent rotation (the Se? Sos S == % N those indicated in the plot of the 
A > a ot : £ 
VI * peri ace ’ 4 S ® ‘¢ i? i 
synodic period) is accomplished in F ¥ g o 4% terrestrial planets. 
271 ays <= ° rn : 
27% day s 5 4 %% The earth will be at perihelion 
The earth's equatorial Fi ‘ter P = | i « 
nm ee h’s equa men — ® e 2 =% . January 2nd and aphelion July 
s 7,920.7 miles, ar it ar di “4 é i 
=. Jane oo rod _ roi = 84, A % 2nd. Mars will be nearest the 
ameter is very nearly 7,900 mile a . 
oa . > me ar a, - a — %. arth February 9th; at aphelion 
ts ft 8 18 Inclined at an angie « 
sexe 2 @ ; = & : - ; as 2 eB March 13th; and at the descending 
O6.55° to the ecliptic, ar is directe ’ o« ; 
Gh “ i ¥ ss ~ipee a -, node August 22nd. Jupiter will 
f writ n e ‘vens abo : * 
eed goers gebrceegy pibenectes an Relativ ¢ the .strial pl make the perihelion passage April 
from Polaris. The direction of the elative movements of the terrestrial planets 17tl nd Sat ill h th 
ith; and Saturn will reach the 
arth’s rotation on its axis is indi ascending node September 27th 
cated by the arrow shown at the date Janu- , 
ary Ist. bon Conjunctions and Oppositions 
There wili be a total eclipse of the sun Orbit of Nepr Oar Oppositions and conjunctions with the sun 
February 3rd; an annular eclipse July 20th; oat — are fully illustrated in the plot of the orbit of 
and a partial eclipse December 24th. < the terrestrial planets. In order to avoid 
A partial eclipse of the moon will occur ? —_ confusion only two conjunctions of the planets 
January 19th and July 14th ISIC e% are illustrated, viz., those of Mercury and 
\ o Venus, July 13th, and of Mercury and Mars, 
The Terrestrial Planets 7 - December 21st. The other conjunctions may 
The mean distance between the sun and Janis be easily verified by the application of a 
. “ar _ ve : ile an . i ~or * : 2 
the earth is 92,897,416 miles; and the linear & \ straightedge which will pass through the earth 
eccentricity of the earth's orbit, or distance ¥ Orbil of Soy, \ and the planets at the dates given in the table. 
be vo s ce wr (C's Ys > is * - 2 nl : - 
between its center C and the sun (=e) is '/, ‘. \ The dates of great elongations of Mercury 
of the mean distance, Moving with a ve N ‘ genilohly. ort - -' § and Venus, and those of Venus’ greatest bril- 
: ; _ , " ns 5 
locity of 18% miles per second, the earth peta <~ As of Petroduc oi liancy may also be verified. 
" te es j " ar . e nT 
completes its revolutions around the sun in d &< Pe > TABLE 2. GREENWICH TIME 
365% days, the average length of the year 3s Bye? Planet. Conjunction. Opposition. 
for foar years, including the present one (leap a w P Saturn Jen. 4 
. on . . " 2 A wv Kezs N Neptune 22 
year) of 366 days rhe earth’s place in its z Jan Mercury (Inf.) Feb. 4 
{ , , . . 4 ‘ Uranus ™ 5 
orbit is shewn for every fourth day. Inter - Mars Feb. 9 
ve = . . 
mediate positions and dates are easily inter- $ — (Sup.) “er 3 
Ss iercury Sup. . 
polated. If the plot be placed so that the \ . te Mercury (Int) June 5 
, . : P ‘ am Venus (Inf.) July 3 
earths position at any assigned date is be *Qecsi Seturn “" 42 
tween the reader and the sun, the dates at oe \y ne Sup.) : = 
Mercury (Sup. «f 
tached to the terrestrial planets will be read %, Ochit of Uroou® Uranus Aug. 10 
j ur %. R Mercury (Inf.) . Oct. 4 
without turning the head. » ” Jupiter Oct. 23 
Table 1 gives the diameter of each planet; 7. ‘ ys we Mercury (Sup.) Nov. 23 
its mean distance from the sun in terms of ae Morning and Evening Stars 
the earth's mean distance; its velocity in miles Ag — The morning and evening stars for any 
“ar : ry > §{ 
per second; its period in years; and the ec- rus Prsces day in the year may be ascertained by in- 


ceniricity end inclination of its orbit 
Since Mercury's velocity, on account of the 


Relative movements of the major planets 


spection of the plot of the terrestrial planets. 
(Concluded on page 68) 
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Preparing to photograph the German trenches with a kite camera 


Copyright International Film Service 


German gas attack photographed by a Russian airman 
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Photographs by Medem Photo Service 
Bringing the 100-Ib. bombs into the trenches One of the bomb throwers Target practice on a toy aeroplane In the underground galleries 


ALONG THE BATTLE-FRONT IN FRANCE 
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Inventions New and Interesting 


Simple Patent Law; Patent Office News; Notes on Trademarks 








Device for Improving Steering Gear of Light 
Automobiles 
YROMPI ED by the difficulty of steering a light auto 


mobile, especially on rough roads, an American 


manufacturer has recently introduced a simple device 


which is claimed to make the cheapest motor car steer 


like a high-priced car equipped with an irreversible 
steering gear. 
briefly, the device may be described as two strong, 


reciprocating coil springs slipped over the tie rod and 


heid in place by a clamp that fastens to the front axle. 
The springs absorb every jerk on the wheels, so that 
the driver can sit back in comfort and disregard the 


irreguiarities of the road. The device is applied in a 


few moments’ time with a wrench. It does away with 
the necessity of tightly gripping the steering wheel of 
cheap cars when driving, and keeps the wheels in the 
the instant they 
uneven spots or obstructions of any kind. 
equipped with the device 
a city 
In- 
stead of running into the curb, the front wheels were 


righted and the car continued down the 


road by righting them automatically 
strike 


recent 


Ina 
demonstration a car 
was driven at high speed around the corner of 
street and the driver released the steering wheel. 


automatically 
side street in a straight course 


The Pallograph—aAn Instrument for Recording 
Vibrations of Vessels 
and, 


indeed, one 


just 


Kory only pallograph in America, 
of but 
completed by Elmer A. Sperry, of Brooklyn, N. Y., for 
the use of the U. 
Washington, D. C.., 
tion of vibration of ships. 

Briefly, the pallograph is an instrument which simul- 


taneously 


two or three in existence, has been 


S. Navy engineers at the model basin, 
in connection with their investiga- 


horizontal transverse 


is primarily in- 


and 
instrument 


vertical 
vibrations; and the 
tended for use aboard ships, it 


records 
while 


may be used to trace 


vibrations or oscillations of any character to their 
primal source. 

The Sperry pallograph embodies a number of sub- 
stantial improvements over that developed by Dr. 


Schlick of Hamburg, Germany, possibly the most im- 
portant being mechanism which so regulates its period 
that it will not come into synchronism with any har- 
monic of the ship's motion. Of equal importance is 
the introduction of pencils for indicating revolutions 
of the ship’s shafts and a time marker indicating sec- 
paper 


onds. Records are made on a 5” 


caliper down through the cylinder of the engine, touch- 
ing either the cylinder wall or the wire with one of the 
legs of the calipers and attempting to bridge between 
the wall and the wire, it becomes possible to determine 
whether or not the cylinder is bored out to the required 
size and whether it is of an even diameter throughout. 

crude. A 
better procedure is to insulate both legs of the calipers 


The foregoing method is somewhat much 


from each other, thus enabling the German silver wire 

















Steering device for low priced cars, showing method 
of application 
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same size or larger than the caliper adjustment, q click 
is heard in the telephone receiver. 

It will be appreciated that these methods are inelgp. 
orate and that they offer much opportunity for im- 
provement if the user wishes to go to the trouble of 
making a more practical gage. 


New Rules of Practice 
nm rules of practice before the United States 
4+‘ Patent Office became effective January 1st. 

The new rules, while elaborate and technical, make 
for brevity, simplicity. speed and efficiency. 

A year ago Commissioner Ewing, of the Patent Office, 
appointed a committee, of which R. F. Whitehead, as. 
sistant commissioner of patents, was the chairman, and 
Walter F. Rogers of Washington, former president of 
the Patent Bar Association, was a member, to make a 
thorough revision of the rules of practice. No general 
revision of the rules had been made for several years 
and, in the view of Commissioner Ewing, it was desir- 
able, even necessary, that the work should be done in 
the interest of inventors and in the interest of the 
Government. 

After ten months of work the results were submitted 
to patent experts and patent attorneys throughout the 
country, with the request that they give the Patent 
Office the benefit of their suggestions in respect of the 
proposed changes. Hundreds of suggestions were made 
and all have been carefully analyzed and many of them 
incorporated in the new rules. This was the first time 
in the history of the Patent Office that practitioners 
and the inventing public ever were consulted concerning 
the formation of the rules and practices. 


“Safety First” Tea Kettle 


NEW tea kettle is supplied with an extra opening 

in the top through which it may be filled without 
the inconvenience and danger of being scalded by the 
steam generated when cold water is poured into the 
hot kettle. The second opening is a small one in front 
of the bail and is protected by a hinged swing cover, 
which may be operated by the thumb while the kettle 
is being held by the bail under the faucet. 


“Time-Study Watch” 


HE stop watch, which was first made as a race 
track accessory and was used for a long time ex- 
clusively for timing speed contests, has now entered 
into very extensive use in the industrial 
world for the purpose of arriving at the 





strip, moved upwardly at constant speed 
by a small motor; the speed of travel be- 
1%” down to %” per 
will be readily 
of high fre 
amplitude 


ing variable from 4 
second, as required. It 
understood that vibrations 
quency or of considerable 
should be recorded on a rapidly moving 
strip, so that the wavy lines of the dia- 


gram will be widely separated for thor- 

















ough analysis—indeed, it is even fre- 
quently necessary to enlarge certain 
sections so that conclusions as to the { a 
causes of the vibrations may be deter- Mncase Of fein~ 
mined with absolute certainty. yom 
» , - Witings or 
When .the pallograph is in operation a ny 
the “pendulum” appears to oscillate and w# may be ne- 
cessary /o in- 





vibrate rapidly, whereas in reality it is 
standing absolutely still the pallo- 
graph structure is moving in unison with — 


and 





the body on which it rests. 
The general the 


atus are 24” long, 14” wide and 20” high; 


dimensions of appar- 


the weight is approximately ninety 





sulale the 


a Suspended 
wire from 
the ceiling. 











cost and time of various manufacturing 
operations. For this purpose the ordinary 
decimal dial watch seemed to answer the 
demand, but after the time of a specified 
task has been taken, a more or less difficult 
computation is required to reduce the 
observation to output per hour or day 48 
may be desired. A new instrument, by 
which these results are arrived at i 
stantly and shown in plain figures on the 
face of the timepiece, is now being ir 
troduced into such establishments where 
it is the custom to secure detailed data 
concerning production costs. The new 
“time-study watch” has a computed dial, 
being divided into tenths and hundredths 
of minutes, and in addition the dial con 
tains distinctly legible figures spaced two 
hundredths of a minute apart that i- 
dicate, at any point of elapsed time, ex 
actly what the corresponding output per 
hour is. Thus, if it requires .76 of a 
minute to perform operation, as 








pounds, 


Increasing Accuracy of Calipers by 


Using Telephone Receivers 
Y the application of an ordinary telephone receiver 
ee dry cell to a pair of calipers it is possible to 
work with an accuracy greatly exceed- 


gage machine 


ing that attained by using the ordinary calipers alone. 
shown two 


illustrations are 


for 


In the accompanying 


methods of employing electricity gaging purposes. 


The first illustration represents a cross-sectional view of 


an upright engine, through the center of which passes 


the 
metal and is grounded, the 


line of German silver wire, hung from 


If the ceiling is of 


a plumb 


eetling. 


wire must be insulated. The wire forms one side of 
the circuit, which includes an ordinat telephone ré 

ceiver and a single cell of battery, while the other side 
of the circuit leads to the calipers. By passing the 


Two methods of using a telephone receiver and dry cell in connection 


with caliper gaging 
to be dispensed with entirely. The calipers, thus insu- 
lated, into a cylinder more con- 
veniently, in gaging the bore. When the diameter of 
the bore is of the same or greater size than the caliper 


can be lowered down 


adjustment, a click is heard in the telephone receiver, 
caused by the closing of the circuit through the part 
that is being 

In the second illustration is depicted the method of 
using electricity for gaging machine work held in a 
lathe. If an ordinary pair of calipers is being used, a 
piece of cigarette paper is placed between one leg of 
The insu- 


gaged. 


the calipers and the metal work, as shown. 
lated leg is beld tight against the work while the other 


leg is employed for gaging. While the work is of the 


one 
shown by the large hand, the reading 
78.9 directly under it is the corresponding 
output per hour. An employee realiz 
ing that the watch is being held on him will prolong 
the operation at hand by some wasteful and unnece> 
sary movements. By the aid of this instrument the net 
time required for the work may be easily arrived at 
Having made an observation of the time consumed, @ 
second checking is made and the watch is stopped dur- 
ing the fractions: of the second which the employee 
“loafs.” The reading on the dial will give the actual 
time consumed in useful energy, and the difference be 
tween the two readings is the time wasted in that par- 
ticular cycle of work. The movement of the watch is 
controlled by a slide on the outside rim of the case col 
venient to the stem. “Industrial coaches” are finding 
the “ time-study watch” a great factor in their work. 
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RECENTLY PATENTED INVENTIONS 

These columns are open 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of the 
SCIENTIFIC AMERICAN, 


to all patentees. 





Pertaining to Apparel 

SHIRT.—G. H. NIcHoLas, 854 W. 181st St., 
New York, N. Y. This invention relates to 
men’s shirts, especially adapted for use by 
laborers, machinists and the like, although, if 
desired, certain features may be embodied in 
negligée shirts of the better grade. The in- 
vention improves the design of the shirts so 
as to be more durable, attractive in appearance 
and comparatively simple and inexpensive to 
make. 

BUTTON.—R. C. BrapLeEy. Address Victor 
Cc. Barringer, Monroe, La. An object here is 
to provide a button which can be readily 
covered by a piece of cloth without the neces 
sity of using a special machine for covering the 
same. A further object is to provide a but 
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to be collected by the milkman if desired. While 
especially designed for use in connection with 
milk bottles, the device is not so limited in 
use. 

ENVELOP.—F. L. Torrat, ; 1410 Lowe Ave., 
Chicago Heights, Ill. This invention relates 
to envelops and more particularly to closures 
therefor. It provides a novel form of flap 
closure for retaining the envelop sealed against 








ton in which the assembling of the parts 
stretches the cloth covering tightly into place. 


Electrical Devices 

ELECTRIC CLOCK.—F. Harpisty, Buck 
Creek, Ind. An object of this invention is to 
provide a clock which is run by a small amount 
of current and which therefore consumes very 
little energy. A further object is to provide 
a novel form of striking mechanism which is 
also actuated electrically. 


AUTOMATIC MALLET OR PLUGGER.—G. 
Croston, Hoquiam, Wash. The invention has 
for an object the provision of an electro-mag- 
netically operated hammer or plugger having 
an improved form of switch whereby the cir- 
cuit of the coils can be locked open or closed 
or whereby the operator can control the cir- 
cuit manually. 


Of Interest to Farmers 

COTTON COMPRESS.—W. HI, Alexan- 
dria, La. The inventor provides a machine 
with means for employing relatively quick- 
acting and slow-acting power, and with means 
for taking up the lost motion of the said 
slow-acting power; provides means for shorten- 
ing the time required for the complete oper- 
ation of the compress; and simplifies the 
mechanical construction of the compress. 

SELF DUMPING FRESNO SCRAPER.—J. 
F. Boone, Long Lake, N. Y. The invention 
relates more particularly to Fresno scrapers or 
scrapers for handling loose dirt, such as in 
leveling ground previously plowed when the 
land is about to be irrigated, as distinguished 
from slip scrapers, such as used on reclamation 
projects to cut into the solid earth and carry 
it off. 

PEANUT THRESHING MACHINE.—C. R. 
LIVERMON, Roxobel, N. C. This invention pro- 
vides a device by means of which the peanuts 
may be stripped from the vines and delivered 
in a perfect condition. It provides a device 
which will not tend to clog up, but in which 
the vines are so treated as to be kept from clog- 
ging up the machine and thereby delaying the 
operation of the device. 

DISK CULTIVATOR.—J. Herdlein, De Soto, 
Mo. This improvement provides a cultivator 
capable of adjustment as to the depth of the 
eut of the disks, and as to the quantity of 
soil thrown by the disks, and as to the lateral 
position of the disks, and the width of the 
rows, and wherein the cultivator is especially 
designed for hard ground, and for destroying 
weeds, and for leaving a fine mulch on the sur- | 
face. | 

COW'S TAIL HOLDER.—R. McGaney, 
Walla Walla, Wash. ‘The invention relates to | 
means for preventing a cow from switching her 
tail while being milked, and one of the mata | 
objects thereof is to provide a device which 
may be instantly placed into and removed from 
operative position by the person milking the 
cow, and without the necessity of soiling his 
or her hands in so doing. 

Of General Interest 

BOTTLE DRAINER.—C. H. Taytor, 80 
Beacon St., Newburgh, N. Y. This invention 
provides a cheap, strong and reliable device | 














BOTTLE DRAINER. 





adapted to support a milk bottle or the like 
in such position that it may thoroughly drain 
with the mouth portion open or free, and | 
whereby the bottle may be filled in position | 














accidental opening thereof, which may be 
| 
xian | 
ENVELOP. 

opened without mutilating the same. It pro- 


vides an envelop of this character which ts 
simple in construction, thus reducing the cost 
of manufacture to a minimum, and which is 
effective in carrying out the purpose for which 
it is designed. 

PROCESS OF OIL EXTRACTION FROM 
SEED KERNELS.—W. McC. NEALE, 479 W. 
Washington St., Greenville, 8. C. The objects 
of this invention are attained by testing the 
crushed seed kernels for moisture and then 
subjecting the so-crushed seed kernels to a hot 
current of predetermined moisture and tem- 
perature, the said seeds being prevented from 
agglomeration when subjected to the current 
so as to expose a maximum surface of contact 
to said current. 


NON-GLARE DEVICE FOR THE EYES.- 
J. ©. F. Me Vay, 707 Pacific Ave., Atlantic 
City, N. J. This invention relates to a non- 
glare device designed to be worn by persons to 
prevent the sunlight glare from buildings, side- 
walks, snow, and the like, from injuriously 
affecting the eyes. The device is comparatively 
simple and inexpensive to manufacture. 


UTILIZATION OF PEAT.—N. Testrup, 6 
Broad Street Place, London, E. C., England; 
T. Ricsy, Station Hotel, Dumfries, Scotland, 
and O. SéDERLUND, “ Fairlawn,’ Clapham 
Park, London, 8. W., England. According to 
this invention, the peat, after wet carboniza- 
tion and removal of the bulk of its liquid mat- 
ter by internally transmitted pressure, as on 
a filter press, has a further quantity of water 
removed from it, either by treatment in a 
band or like press, or by exposing it to hot 
products of combustion from apparatus em- 
ployed on the process, part of the partially 
dried material being supplied to ammonia re- 
covery gas producers, and the remainder con- 
verted into gaseous fuel product. 

CHECK-UP HOOK.—W. J. Fricke, 2011 
Yolo Ave., Berkeley, Cal. This invention has 
reference to devices known largely as check-up 
hooks, in the use of which a load, either sus- 
pended, or connected to be towed or hauled, is 
adapted to be released by the release or cast 
ing off of a pivoted hook by which the load 
is connected to the draft power or suspension 
means. 

BAG SPLITTER.—W. J. CULLEN, Room 
1406, 30 Church St., New York, N. Y. This 
invention relates to devices for separating the 
contents of a bag into two or more parts and 
particularly to what is known as a bag split 
ter, and has for an object the provision of an 
improved construction which accurately splits 
the bag into the desired number of parts with 


|}a minimum effort. 


BOTTLE CAP.—P. D. BELLEs, 339 E. 124th 
St., New York, N. Y. This invention has refer- 
ence to bottles and jars and has particular 
reference to closures for such devices. Among 
the objects of the invention is the provision of 
a temporary closure for a milk bottle or other 
container from which the liquid contents are 
to be dispensed periodically. 

PENCILING GUIDE.—W. E. Aycock, Ay- 
cock, Fla. This guide is for use in painting or 
penciling the bases of the grooves between the 
outstanding faces of scratch joint brick work, 
and particularly grooved wood surfaces in 
imitation of such brick work, the object being 
to provide a guide for a paint brush of any 
suitable character by which the faces of the 
grooves may be well and quickly painted with- 
out danger of painting or smearing with 
paint the sides of the grooves which are the 
edges of the outstanding faces in imitation of 
brick. 

PENCIL HOLDER.—M. F. Sexton, Stuart, 
Iowa. This invention has reference to means 
for holding a pencil, and has reference more 
particularly to a pencil holder adapted to be 
received on a person’s finger, which comprises 


la ring having. means adapted to receive and 


hold a pencil or a penholder. 
SHELVING.—A. T. WinpDQuIST, 1617 Mor- 
gan St:, Aberdeen, Wash. This invention pro- 











vides shelving of sheet metal, suitable for use 
in stores and shops, or for holding books or 
the like, and of sectional character, capable of 
being set up or knocked down, and adjustable 
for varying needs, and wherein the mechan- 
ism is such that the shelving may be quickly 
set up or taken down, may be packed in com 
pact form when knocked down, and which will 
be of handsome appearance when set up. 


Hardware and Tools 

WRENCH.—T. Hann, P. 0. Box 663, New 
Haven, Conn. The present invention has 
reference generally to wrenches and more par- 
ticularly to a wrench having something of the 
nature of a combination tool, in that it is 
particularly adaptable to round surfaces such 
as pipes and also to polygonal shaped work. 

LADDER ATTACHMENT.—F. L. Tovpat, 
1410 Lowe Ave., Chicago Heights, Ill. This 
invention is an improvement in ladders and 
has particular reference to a device carried 
thereby and adapted to engage a wall or other 
support to retain the ladder in position. The 
device will not materially damage the support 





LADDER ATTACHMENT. 


against which the ladder is leaning and at 
the same time, will effectively prevent slipping 
of the ladder while in use. The fastening de 
vice has shields or guards which prevent en- 
gagement of said devices with a support when 
only the weight of the ladder is bearing there 
against. 

SELF STROPPING SAFETY RAZOR.— 
Eruet C. GaLLup, 291 Broadway, New York, 
N. Y. This invention relates to a form of 
safety razor including a head and a handle 
therefor; one or more razor blade holding 
devices being permanently connected with the 
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SELF STROPPING RAZOR. 


head and adjustable thereon so as to position 
a blade or blades for either shaving or strop- 
ping purposes. It improves safety razors 80 
as to make them more readily adaptable for 
either shaving or stropping purposes, without 
material interchange of parts, than has been 
heretofore possible. 

NUT LOCK.—A. C. Grirrinc, Baskin, La. 
The invention has for its object to provide a 
simple, inexpensive and easily operated lock 
for preventing accidental dislodgment of the 
nut from the bolt, wherein the locking mechan- 





NUT LOCK. 


ism is supported by the 
with the bolt to prevent accidental reverse 
rotation of the nut on the bolt, but arranged 
to permit the lock to be released to permit re 
verse movement of the nut. 


Heating and Lighting 

LAMP AND LAMP SUPPORT.—C. Kaor- 
MANN, care of Kaufmann, Williams Lamp Co., 
Santa Ana, Cal. The invention relates more 
particularly to lamps and supports thereof 
especially adapted for use in connection with 
automobiles, motorcycles, canoes, launches, 
and the like, the object being to provide an 
arrangement wherein the lamp proper may be 
removed from its support and utilized as a 
spot light in case of trouble. 

AUTOMATIC SAFETY VALVE—G. F. 
WEHMANN, 830 Manhattan Ave., Brooklyn, 
N. Y., N. ¥., and L. G, WuLpern, Charleston, 
Ss. C. In the present patent, the invention has 
reference to safety valves, particularly for 
gas pipes, and the main object thereof is the 


nut, and codperates 


65 


provision of such safety valves which auto- 
matically close when the surrounding atmo- 
sphere reaches a predetermined point. 


Household Utilities 
CHILD’S SEAT.—W. H. Gipson, 170 Rugby 
Ave., Rochester, N. Y. This invention pertaius 
to a toilet seat for a child, and provides such 
a seat as is foldable, easily portable, and 
adapted for instant and positive connection 











CHILD'S SEAT. 


with a conventional toilet seat; and provides 
such seats as are rigid in use, light and 
compact, composed of but few parts not likely 
to get out of order to require repair, aud com 
paratively inexpensive. 

COOKING UTENSIL.—EmMa R. Mbver, 
151 W. 145th St.. New York, N. Y¥. This 
invention provides a utensil which has a lid 
substantially close-fitting and adapted to be 
held in position so that when in one position 
the steam will be practically held within the 
utensil and in another position openings are 
provided through which the water or juices 
may be drained off, the lid supporting and 
retaining means insuring that the operator 
cannot be scalded or burned, and, whereby the 
desire may be manipulated for draining of 
the water by the use of one hand only. 

DOMESTIC UTENSIL.—J. N. Jacxsow, 
Millersville, Ill. The main object here is to 
provide a frame or support for either ¢f-a 
plurality of attachments whereby the device 
may be used for various purposes. By means 
of such attachments the device is adapted for 
use as a press, for wine, fruit, or lard; as a 
meat or lard chopper ; as a sausage stuffer, ete., 
without any alteration in the frame structure. 


Machines and Mechanical Devices 

VACUUM PUMP.—C. N. Syowpex, Santa 
Celilia, Guantanamo, Cuba. The invention 
refers to vacuum pumps of the reciprocating 
type, and has reference more particularly to 
pumps used in connection with sugar refining. 
The object is to provide an efficient pumyp 
whereby the said pump during its stroke can 
form a plurality of independent vacuums of 
predetermined pressure. 

CLOTHES LINE HANDLING AND MEAS 
URING MACHINE.—J. A. Jonmnson, 16 Dun- 
ham Place, Brooklyn, N. Y. This inventor 
provides means for mechanically controlling 
the delivery of rope from a supply coll te 
a cutting station; provides means for pre- 
venting the recession of the severed ends of 
the rope; provides means for registering the 
length of the rope delivered past the cutting 
station; provides means for delivering ropes 
of different characters from independent sup- 
plies without mutual interference; and avoids 
fraying or abraiding the material being 
handled. 

IXTENSION BOOM.—N. BE. AwNpeRsen, 
Point View, Miami, Fla. In carrying out the 
invention, the extension boom is mounted or a 
main boom which is pivotally mounted on the 
foot casting of the mast, and an extension fal! 
rigging is provided, controlled by an engine 

















EXTENSION BOOM. 


drum, together with safety devices in the way 
of improved guiding means for the extension 
boom, locking devices to bold the extension 





boom in the adjusted position, and a support 
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for the extension boom when withdrawn entire- 
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CURRENT MOTOR.—B. T. Sams H. 
| Hour, Mo. In this the 
invention relates to current motors, and has 
| reference more particularly to 
} the formed 
surface float in a cur 
to the direction of 
the current with the cone surface of the spiral. 
current motor which 
itself the fluid 


AND W 


cast 


Warrensburg, 


a water wheel 


in shape of a spiral cone 


to 
angle 


by a 


and mounted water 


rent at a suitable 
rhe invention provides a 
adapted to support 
which it actuated 


is on by 


is 


Rallways and Their Accessories 


AUTOMATIC TRAIN STOP DEVICE.—T 
T. CHALONER, 507 W. 169th St., New York, 
N. ¥ The invention relates particularly to 


an automatic train stop adapted to be carried 
the train and arranged to engage danger 
irms positioned along the track, whereby the 
will be operated for opening 
of the train when the 
engaged 


Pertaining to Vehicles 


by 


mechanism 
brake 


stop 
the 
danger 


air system 


arms have been 


ly from the extended position. 

PUMP.—-F. Fotry, Gillett, Ark. The in- 
vention provides a pump having a double 
piston or plunger together with mechanism | 
for operating the pistons or plungers in op 
posite directions and «wherein a_ particular 
form of piston or plunger is provided, offering 
a mintmum resistance to the upflow of the 
water on the downward stroke of the piston 
anda maximum of lifting power on the up 
atroke 

CLUTCH MBCHANISM EK. D. Roperts, 
eare of The Puget Sound Iron and Steel 
Works, Tacoma, Wash In this instance the 
improvement has for its object the provision 
f a clutch mechanism which will reduce to a 
minimam the end thrust and which, by the 
mea provided will efficiently lubricate the 
wearing surfaces to present an undue genera 
tion of heat 

STRAP AND LINE REEL.—B. C. SKINNER, 
Dunedin, Fla This invention relates to reels 
for holding box strapping, wire rope and 
other stock, and has to deal more particularly 
with a brake or stop for abruptly stopping 
the rotation of the reel when the desired 
amount of stock is drawn off, so as to prevent 
the stock from unwinding and becoming 


tangled 


MECHANISM 
Francis road, 

This 
with a 


= A, 
Birm 
invention comprises 
slide, of pair of 
and a pawl and stop in conjunction with 
k, the that 
while the intermittent movements of slide 
in direction the 
of the racks, 
other rack 
rest in the 
of such 


WORK FEEDING 


us y 





(inivri Kdgbaston, 





ingham England 


the combination a 
racks, 
such 

the 


by 


each ra arrangement being 


being produced one 


n of 


are 
ene of the pawls on ons 
with the 
slide to 


of each 


ectio 
the 
is 

correct 


in 
operating 


conjunction 
to bring the 
position at the 


stop 


movements 


MACHINE 
Among the 
prov ide a 
apparatus 
vertically 
frame 


CLAM DIGGER 
L. R. G 
objects of the 
ullar 


AND 
Hoquiam, 


FISHING 
Wash 





to 
dredging 
the 


invention 


per construction of 


with 
with 


having 


means for adjusting same 


the 
therewith 


respect to supporting and 
an endless carrier 
delivering the 


said dredging 


associated 


or elevator for gathering and 


ed from the sand by 


clams looser 


de 


vices 


GLASS 
N. J. 
of peculiar 
the of the glass 
of contact with the structure 
tubular guard provided 


connected 


176 
pro 


rhe 


SAPETY 


St. 


GAGE 
Newark, 
socket 
inte whi 
fitted out 
the sockets, 
surrounding 
to said 


ERNST, 


Ferry inventor 


vides pieces construction 


h ends are 


proper 


being 
and 


a 


the gage glass 


rigidly socket pleces 


12 
invention 
of 
device, 

the 
also 


FIRE 


Spring 


ESCAPE A F 
St.. Athenia, N. J 
for controlling 
by 


FORNELIUS, 
This 
the 
of the 
for accommodating 
weight of the person. It 
re-winding the cable after 
of the the device 
person 


MACHINE FOR RENAPPING AND RE 
FINISHING CLOTH E. J. DwUNKLEE, 133 
Elm 8St., Hackensack, N. J In the 
patent the has reference 
for 
and is 


provides means speed 
of 
prevides 
to the 
provides ans for 
to 


than 


descent a person means 


and means 
device 
mé 
in order allow use of 


use 


by more one 


present 
to 
worn 
by 


invention a 
refinishing 
for 


woolen 


machine renapping and 


cleth especially adapted use 


tallors garments 


at 


and cleaners whereby 
an the 
the garment 


worn spots be so treated as to give 


a new appearance. 


Ww. 
The 
adapted 
wherein 

the 


ANd I. B 
provides 


CARRID 
Crowe, 


holder 


HOLDER 
Ky 
especially 
earbid, 

supporting 
it tilted 


L 
invention 
for holding 
mechanism is 
can in a position 
to permit the r 
a of the contents without 
physical exertion, and wherein the 
may be quickly attached to or 
detached from the can 


CasuH 
Graham 
a cans 
of calcium 
vided for 
auch that 
moval of 
great 
mechanism 


pro 
can be 
portion 


any 


SYRINGE.—-R. B 
This syringe 


THURMAN, Tenn 
is especially adapted for dentists 


Sparta, 


use, for flushing the oral cavity and for dis 
lodging foreign matter in cavities of the teeth 


during the process of dental work, wherein 

the syringe is provided with automatic mech 
anism for draining the syringe. 
Musical Devices 

MUSIC HOLDER A. M. Browne. Address 

MecVea Young, Pascagoula, Miss. The inventor 

provides a music holder adapted to be used 


as an envelope or portfolio 


of music, and having means for supporting the 


for carrying sheets 


sheets against accidental displacement, in view 


of the musician while he is reading them. 


Prime Movers and Their Accessories 
PRIMER Cc. Kauf 
Wiliams Cal 
This mechanism is for in connection with 
explosion using distillate gasoline 
alcohol or the like, and arranged between the 
earbureter and the engine, for assisting in the 
evaporation of the fuel when starting the 
and wherein other mechanism is pro 
vided for permitting the use of fuel evapora- 
tion ai a lower temperature than the ordinary 
fuel, for starting the engine. 


KAUFMANN, 
Lamp Co., 


eare of 
manna, Santa Ana, 
use 


engines 


engine, 


of | 


FLEXIBLE COUPLING A. N. CLASSON, 
Sheridan, Ill The coupling is constructed 
with an arm secured to one of the shafts 
which is rotated by members with which it 
is engaged at its ends, the members being 
secured to the outer ends of levers fulcrumed 
to a disk secured to the driving shaft and 


with the inner ends of the levers connected by 
a link. 


ROBE FOR AUTOMOBILES.—H. §8. Z. 
ADLER, Box 466, Portchester, N. Y. This robe 
protects the lower portion of the person or 
persons seated on the front seat of the auto 


mobile against the inclemency of the weather, 
at the same time permitting the driver to fre« 
ly utilize the feet for the manipulation of the 
pedals and to use the hands for manipulating 
the steering wheel or the hand lever or levers 
for controlling the emergency brake, reversing 


mechanism, or the like 


BOLT BEARING.—J. L. Beane, Le Grand, 
Iowa. This improvement in end 
for and provides a mechanism 
for securing an end gate in place on a wagon, 
without the use of the usual rod, and wherein 
may be locked or released without 
the locking means from the gate. 


is rodiess 


gates wagons, 


the gate 


removing 
TRUCK.—I 
This 
truck, 
pense 
a 


McCoon, Windsor Locks, Conn. 
provides manually operated 
the time and ex- 


invention a 


by means of which 


involved to load the truck is reduced to 
minimum, 


It also provides a simple, inex- 





MANUALLY OPERATED TRUCE. 


pensive, strong and convenient manually oper 





ated truck, in which the platform for loads 


| is made to move bodily and in which the plat 
| form can be maintained in its extreme position 


without any effort, 


VEHICLE WHEEL.—A. Greeavtt, 411 Car 
Ave., Iron Mountain, Mich. This in- 
vention relates more particularly novel 
tire construction, whereby the necessity for 
using pneumatic tires is obviated. It consists 
in providing an inner and outer rim with 


penter 


to a 


a 








VEHICLE WHEEL. 


plurality of spring members interposed there 
between and thereto in a novel man 
ner. The primary object is the provision of a 
vehicle wheel which is light, durable, 
culated to effectively cushion the vehicle and 
eliminate shocks and jars thereto. 
SUSPENSION WHEEL.—W. 8S. Warsoyn, 
care of Watson Suspension Wheel Co., 718-719 
Hippodrome Bldg., Cleveland, O. An object 
in this case is the provision of a tension wheel 
having steel rims and spokes, the latter being 


secured 


and cal 


provided with hub connections that may be 
used with the metal flanges or hub housing 
of any ordinary wooden spoke wheel used on 


automobiles. 

OPERATING DEVICE FOR SPLIT WHEEL 
RIMS D. J. RaymMonp, Crandon, Wis. This 
inventien relates generally to split wheel rims, 
,;and more particularly to an implement or 





connection therewith, and forming 4 
permanent part thereof, for reducing the split 
rim when it is desired to release a tire there- 


} means in 


| 
| 





OPERATING DEVICE FOR SPLIT WHEEL RIMS 


from, said implement and means acting, when 
in position, a brace for supporting 
the free ends of the rim on opposite sides of 
the gap in operative position. 


closed as 


| MOUNTING FOR VELOCIPEDE PUMPS 
G. A. Maaory, 53 Lancaster St., Albany, N. Y 
The invention relates to mountings for velo 


cipede pumps, that is, to means for supporting 
the pump within the tubular frame of the ma 
chine, in a manner that the pump 
carried safely and held firmly in position while 
the machine in but is also readily ac- 
cessible and easy to remove for the purpose of 
inflating the tires of the velocipede. 


VEHICLE WHEEL.—E. H. Srpes, Tripp, 
D. This invention relates more particularly 
to that type commonly known as spring wheels, 
and adapted for use on automobiles and other 
vehicles. It provides an outer rim element 
having a frictional engagement with the inner 
hub element so that sudden starting of the 


is 


such 


is use, 


Ss 

















VEHICLE WHEEL 


latter will slight relative movement 
therebetween impart a more gradual ro- 
tation to said outer rim element, means being 
provided for limiting said relative movement 
whereby the springs and connections therefor 
will not be subjected to undue strain. 
VEHICLE FRAME SUSPENSION AND 
SHOCK ABSORBER.—C. Simon, 34 W. 13th 
St., New York, N. Y. This inventor provides 
a frame suspension which can be as easily ap 


cause a 
and 


| plied to newly constructed motor vehicles as to 
motor in the attach 
ment proper is applicable directly between one 
end of the spring and the frame of the vehicle 
without any alteration to any part of the 
vehicle 


vehicles already use, as 


WORM DRIVES FOR AUTOMOBILES.—E. 


S. Screw, 2128 Mt. Vernon St., Philadelphia, 
Ia. The present invention has reference to 
improvements in differential driving mechan- 


ism, and has for an object the provision of an 
improved construction wherein a worm will act 


as a power member without producing unde- 
sired end or side thrusts. 

VEHICLE WHEEL. N. CORNFIELD, 2 
Columbus Circle, New York, N. ¥. This in- 
vention has reference to vehicle wheels, the 
more particular purpose being to provide a 


wheel with springs suitably arranged for taking 
up the play of the axle, and performing gener 
ally the office of a pneumatic tire. Mr. Corn 
field has invented vehicle wheel, and 
the objects of the improvement are: to main 
tain the alinement of separately operating 
elements of the wheel; to minimize the friction 
the relatively moving parts; and to 
strengthen and simplify the construction. 
BUFFER.—R. C. RoGcers, 461 Park Ave., 
Brooklyn, N. Y. An object here is to provide 
a buffer which may used upon a door at 
any point and a door of any kind with a 
minimum amount of work in applying the same 
the first time practically no work in 
newing the 


RESILIENT WHEEL.—14J. 
tox 1057, Butte, Mont. This invention relates 
to in resilient wheels, and 
for an object to provide a wheel which retains 
the characteristics of a wheel provided with a 
pneumatic tire while presenting means to the 
earth or road-bed which cannot be punctured 
or readily injured. 


} PNEUMATIC CUSHION.—I. A. Lake, 3342 
| Hill Ave., Bronx, New York, N. Y. In the 


another 





between 


be 


and re 


same. 


F. Nettie, P. O. 





improvements has 
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present patent the invention has reference to 
cushioning devices and particularly to what are 
sometimes called shock absorbers for vehicles, 
and has for an object the provision of an im- 
proved construction that utilizes air as the 
cushion medium. 


CHAIN TIGHTENING DEVICE.—B. J, 
BENSON, Blackfoot, Idaho. The invention pro- 
vides means whereby a chain of the non-skid 





type may be tightened around a portion of 
the periphery of a wheel as in cases where 
the wheel is partially submerged in mud to 


such an extent as to render the placing of the 
chain entirely around the wheel impossible. 


SPRING SUSPENSION GEAR FOR MO. 


| TOR CARS AND OTHER VEHICLES.—J. A. 


SHEARER, Prospect, South Australia, Australia. 
The invention relates to the suspension or 
mounting of the frame of a motor car or 
other vehicle upon its axles by means of links 
connected with each axle and pivoted to said 
frame and adapted to be moved against the 
action of the spring or springs, when said 
axle rises relatively to the frame, so as to 
absorb the shock or jar caused by the passage 
over rough roads or over irregularities or 
obstacles. 


AUXILIARY SPRING 
J. Kitowsk1, St. Cloud, 


FOR VEHICLES,— 


F. Minn. This in- 


| vention relates to auxiliary resilient suspension 


means for vehicles. The object thereof is to 
provide a simple, strong, efficient and inexpen- 





AUXILIARY SPRING FOR VEHICLES. 


sive auxiliary suspension means which forms a 
protector for the main spring used in connec- 
tion with vehicles and which will also serve 
as a shock absorber. 


ANTISKID DEVICE.—G. T. HeckKMANyN, 
535 Merchants Laclede Bldg., 4th and Olire 
Sts., St. Louis, Mo. This invention refers 
more particularly to the type of anti-skid de 
vices for tires involving the use of chains ar 
ranged to be secured transversely of a tire 
by clamp means engaging the spokes. It pro 





vides a clamp in which the clamp screw to 
tighten or lo®sen the jaws of the clamp is 
prevented from turning one clamp jaw rela 
tively to another, whereby to facilitate the 
tightening and loosening of the clamp by 
the use of one hand only. 
Pertaining to Warfare 

SEMISUBMERSIBLE WAR SHIPS.—S. D. 

SIMMONS AND H. AMLING, 4228 Park Ave., 


Bronx, N. Y., N. Y. This invention relates to 
naval craft and in certain aspects of the 
Monitor type, in that only the-top of the hull 
and the gun turret are visible. The invention 
has for an object to improve the construction 
of the hull so as to be mine and shell-proof, 
due to its special shape and the thickness of 
the walls of the bull. 


is 


Designs 
DESIGN FOR A LAMP SHADE.—G. C. 
LyncH, 333 4th Ave., New York, N. Y. In 
this ornamental design for a lamp shade a 


side elevation shows the shade ornamented in 
a neat and attractive border and division ar- 


rangement of flowers and leaves. 

DESIGN FOR A BOTTLE.—A, G. CARLING, 
119 W. 64th St., New York, N. Y. In this 
ornamental design for a bottle the article is 


shown in three views, a front elevation show- 
ing a new design; an edge view; and a cross 
section of the same. 


DESIGN FOR A BELL CROWN. F. C. 
White, 79 Delaware St., Woodbury, N. J. This 
ornamental design for a bell crown is shown by 
two figures; one representing a front elevation, 
and the other a side elevation. 


DESIGN FOR A PHONOGRAPH BOX OR 
CABINET.—L. MARKELS, 160 William St., New 
York, N. Y. In this ornamental design for a 
phonograph box or cabinet, the article com- 
prises a cabinet of low and almost square for- 
mation and of attractive lines. 


DESIGN FOR A BODY FOR A PENDANT 
OR SIMILAR LAMP.—B. ScHwarTzMAN, 15 
Laight St., New York, N. Y. This ornamental 
design for a pendant or similar lamp is No. 
48,284. Mr. B. Schwartzman has also secured 
eleven other designs comprising two designs 
for a back plate for lighting fixtures, Nos. 
48,286 and 48,291; two designs for a socket 
cover for lighting fixtures. Nos. 48,2! and 
48,292 ; two.designs for a canopy for lighting 
fixtures, Nos. 48,292 and 48,294; and five 
designs for a shower plate for lighting fixtures, 
Nos. 48,285, 48,288, 48,289, 48,290, and 48,295. 








Nore.—Copies of any of these patents will 
be furnished by the ScrentTiFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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New York to Chicago—a Thousand Miles— 
on a Gallon of Oil—Another World’s 
Record for the Franklin Car 


manufacturer and expected to 

stay in business for the rest of 
your life, which would you rather 
do, play to the unthinking, imita- 
tive automobile public, or find out 
what zyée of car will do the most 
for the motorist and build it for the 
man who has to be shown? 

One thing that separates the 
Franklin Car amongst all the fine 
cars in America is the Franklin 
system of Direct-Air-Cooling. 

And let us say right here that 
Air-cooling is making more people 
think than any one principle in 
motor con- 


1: YOU were an automobile 


cessories, pipe connections; the 
dead weight of castings and sup- 

orts to carry these parts. It means 
“ weight on the tires, a saving 
in drag, in wear, in grind. 

The records of Franklin owners 
in every part of the United States, 
0f9630miles to the set of tires, proves 
that the saving of weight , to 
the Franklin System of Direct-Air- 
Cooling and flexible construction 
practically doubles the life of tires. 

The Franklin Direct-Air-Cooled 
Engine does away with all troubles 
of freezing and over-heating— no 
water to Aelia water to boil. 


The Franklin Direct-Air-Cool- 
ing System is reducing the largest 
item of expense IN OWning a car— 
the loss Ties through wear and 
tear. 

Every motorist can. prove this 
for himself—find out the used-car 
value of any Franklin Car. 

Remember once more, please, 
that these Franklin achievements 

ave never been duplicated by any 
car, anywhere. 

That the Franklin Direct-Air- 
Cooled Car is the one type that 
meets the rapidly growing demand 
of thoughtful motorists ies com- 
fort, econo- 





struction to- 
day. 

Men have 
got to think 
about it be- 
cause of what 
air-cooling is 
doing and 
will do. 

The Frank- 
lin Direct- 
Air-Cooled 
Engine turns 
more of the 
fuel into use- 
ful power 
than any 
other engine. 

The test of 
the Franklin 





Car by the 

W orcester This Franklin Touring Sedan arrived in Chicago, at six minutes after six o’clock on the morning of November 20, 1915, 
*> ] te h ° after a no-stop run from New York City, establishing the world’s record of 1046 miles on one gallon of oil. The lub- 
-O y ecnn 1C ricating system was officially sealed at the start. The Car carried two observers throughout the trip, and the test was 
I Nstitute in conducted from start to finish under the supervision of the Automobile Club of America. 

April, 1914, 





my and re- 
liability, is 
proved by 
the fact that 
Franklin 
dealers 
throughout 
the country 
have had 
more orders 
than they 
could fill; 
that we have 
just closed the 

iggest year 
in our his- 
tory, and that 
we are com- 
pelled to 
double our 
facilities for 
building the 
Franklin Di- 
rect-Air- 
Cooled En- 








proved that 

54.4 per cent. of the power developed 
is delivered to the ground in driving 
Sorce. 

The Franklin Direct-Air-Cooled 
Engine delivers the highest econo- 
my in gasoline. 

The National Efhciency Test, 
on May 1, 1915, proved the gasoline 
economy of the Franklin—when 137 
Franklin Cars, in all parts of the 
country, delivered an average of 
32.1 miles on a gallon of gasoline. 
_ The Franklin Direct-Air-Cool- 
ing System does away with useless 
weights — the radiator, with its 
weight of water; the water-jackets, 

€ piping, pump and pump ac- 


FRANKLIN AUTOMOBILE COMPANY 


The Franklin Direct-Air-Cooled 
Engine delivers service twelve 
months in the year—regardless of 
climate, locality or weather con- 
ditions. 

The Franklin Low Gear Run, 
August | to 4, 1915, proved the 
perfect freedom of the Franklin Car 
from heating troubles—a run of 860 
miles from Walla Walla, Washing- 
ton, toSan Francisco, on Low Gear 
without once stopping the engine. 

The new world’s record for Oil 
Economy has just been established 
by the Franklin Direct-Air-Cooled 
Engine—one thousand miles on one 


gallon of oil. 


SYRACUSE, N. Y. 


gines. 

However much a man may know 
about motoring and motor cars 
in general, he never knows what 
the Franklin Direct-Air-Cooling 
System adds to the comfort, the 
pleasure and the safety of motoring utz/ 
he drives the Franklin Car himself. 

For the man who is looking for the car 
that will do the most for him, and wants 
to be shown—there are just two classes of 
men to talk to about the Franklin Car: 
Franklin owners and Franklin dealers. 

They know the Franklin. Often they 
have owned and driven other cars as well. 
They can give you the facts about the 
Franklin Direct-Air-Cooled Car in com- 
parison with other cars—a comparison 
that is growing moreand more important 
to the motorists of this country every day. 


Touring Car—§$1950, F. O. B. Syracuse, N. ¥. 
Actual Scale Weight, 2680 Pounds 





























995 


Body Included 


Specifications of the 34- 
Ton Truck Shown Above 


Motor. o joutine ntal long . 
strvke pech high- sizes 
tension magneto Stromberg ” 
carburetor. 


Ciutch and Transmission. 
Ten-facedry disk clutch 
tive sliding gear three for- 
ward, one reverse. Left drive, 
center control 
Antes. Pre unt 
bean o 


—e tees gears. 


drop-forged I- 
internal gear 
Ratio 6% 


~ . Front —28 inches long, 
2%'.cches wide, 7 leaves ear 
~62 inches jong, 2% inches 
wide, 11 jeaves. 

VYires. Firestone—%5x3 front, 
Mucky rear; or pneumatic tire 
equipment Mxé front, 85x56 
rear, plain tread Gx sodrich. 
Wheelbase. 124 inches. 
Zqut *. © lamps side 
end rear, hern, tool kit, tool 
bor, flarehoard express body 
feet by 44 inches. 


. 
One-Ton Chassis $1275 
Continental motor 3\ x5. Bosch 
high-tension magneto. Strom- 
berg carburetor. Fourteen-face 
disk clutch. Three speeds for- 
ward, one reverse. Internal 
ear drive Firestone tires. 
li4-inch wheelbase. Frame 
dimensions beck of driver's 
sort %4x118 inches. 


Two-Ton Chassis $1575 


Boda long stroke motor 4\¢x54. 
« 


the past year. 


Beech high - tension meto, every kind of body. 
‘our- 


Stromberg carburetor. 


teen-face disk eluteh. Three 
speeds forward, one 2. 
Internal gear drive. Fire- 


stone tires. 14é-inch wheel- 
base. Frame dimensions 
back of driver's seat hx 
iS inches, 






















Republic Internal Gear Drive Means 
More Power—Greater Economy—at Low Prices 


EPUBLIC Motor Trucks 
quarter-tqn, one-ton, two-ton and three-ton 


business—every purpose. 
Gear Drive Trucks have proved their superior- 
ity in every trucking center—daily dependability 
—great overcapaci 
maintenance costs, particularly in tire saving. 


are made in the largest and best equipped factory in 
the world devoted exclusively to motor trucks. 

Consider the specifications with Republic prices. 
why Republic Truck sales have actually increased 800 per cent during 
Republic Truck service is complete. 
problem up to us. 
describing the model number you are interested in. 


Dealers 
Republic Motor Truck Co., Dept.E 


Boda motor 44x54. Bosch high- magneto. Stromberg 
carburetor, Sixteen-face disk clutch. All gears specially heat 
amy for heavy Coty. 


s forward, one 
eo shaft with iioen r-—* joints. 
Ove 


rsized brakes. 
single. Wheeibase 166 inches, 18-inch wheelbase $50 


Republic Three-Ton Chassis #2350 


SCIENTIFIC AMERICAN 






are made in three- 


There is a Republic for every 
Republic Internal 


a notable reduction in 





Motor Trucks 


These explain 


Put your 
Write us for folder fully illustrating and 
We furnish 


We need capable representatives. 
If interested write or wire, 


Alma, Mich. 


tension 
Ball-be: caring transmission — four 
ve through two-piece tubu- 


es. Firestone tires, rear 37x5 dual 











Internal drive 
Stront 31x68 
extra. 











a 












Groos Metal Shear 
Cuts 4” Sheet Steel any width, 
weight 14 Ibs., Steel drop forgings 
throughout. Vanadium Steel blades 
Chicago Petented Tool Co. 
1601 Owen Ave. Racine, Wis. 





Catalogue of Scientific 
and Technical Books 


E have recently issued a net cata- 
log of scientific books, which con- 
tains the titles and descriptions of 
3606 of the latest and best books pub- 
lished, covering the various branches 
of the arts, sciences and industries. 
Our “Bock Department” can supply 
these books, or any other scientific 
or technical books published, and for- 
ward them by mail or express prepaid 
to any address in the world or receipt 
of the regular advertised price. 
Send us your name and address and 
copy of this catalogue will be mailed 
to you free of charge. 


MUNN & CO., Inc., Publishers 


Scientific American Office 





man can al- 

ways do Rood 
work but he does 
his best with ood 
tools. Where you 
find one you find the 
other. 


Starrett 
Tools 


are almost invariably found in 





| ATHOL, MASS. 





Woe! worth Building New York, N. Y. 


the kits of expert workmen. 


They are rec throu, 
out the world —— 


as standard. 

Send for free 
Catalog No.20-B 

The L. S. Sterrett Co. 


“The Wess s Greatest 
Tool M akers’ 





NewYork Condon Chicagjo 





























HOW MANUFACTURERS CAN 
Read Cavefuliy Every Week the CLASSI- 
FIED ADVERTISING COLUMN in the 


you manufacture or deal in 








Some week you wiil be likely to find an inquiry for something that 
A prompt reply may bring an order. 


INCREASE THEIR BUSINESS 


SCIENTIFIC AMERICAN 
Watch It Carefully 














USIC should be a part 

of every boy and girl’s 
education. There are many 
fine schools where music is 
taught with thoroughness un- 
der famous masters. 


The announcements of the best schools can be found in Scribner’s 
Magazine every month. If detailed information is desired, address 


Scribner’s Magazine 


SCHOOL and COLLEGE 
SERVICE DEPARTMENT 


Scribner Building, Fifth Avenue, Reem 809, New York 








| mother and child. 


| covered, 
| universally 


Morning and Evening Stars 
for 1916 
(Concluded from page 62) 
If a straightedge be passed through the 


earth and the sun at the assigned date, 
the planets will be divided into two 
groups, those on the right which rise be- 


fore the sun and are morning stars; and 


those on the left which set after the sun 


and are evening stars. Before the dates 
of superior conjunction Mercury and 
Venus are morning stars; between 
superior and inferior conjunction they 


are evening stars. Before conjunction 
the other planets are evening stars; after | 
conjunction they are morning stars. 


TABLE 3. CONJUNCTIONS OF THE PLANETS. 
Jan. 6, Venus and Uranus 
: i7 Mercury and Uranus 
Feb. 3, Mercury and Uranus 
= 13, Venus and Jupiter 
Mar. 4, Mercury and Uranus 
April 8, Mercury and Jupiter 
May 23, Venus and Saturn 
June 22, Venus and Saturn 
July 13, Mercury and Venus 
- 21 Mercury and Saturn 
o 26. Mercury and Neptune 
Sept. 5, Venus and Saturn 
= 13, Venus and Neptune 
Dec. 21, Mercury and Mars 
TABL » GREAT ELONGATIONS OF 
SRCURY AND VENUS 
Mercury - Jan. 20 May 12 Sept. 9 
- (W) Mar. 1 June 29 Oct. 20 
Venus (E) April 2 3 (W) Sept. 12 
Great brilliancy May 27, Aug. 9 


Death of Thomas F. Richardson 


HOMAS F. RICHARDSON, an engi- 

neer and bridge builder, died on De- 
cember 26th at his home in Rutherford, 
N. J., in his sixty-first year. 

Mr. Richardson, who was born in 
Woburn, Mass., was identified with a 
number of important engineering under- 


takings, prominent among which were the 
building of the cog-wheel railroad to the 
summit of Pike’s Peak, Col., the Cafion 
Diablo bridge of the Santa Fé railroad, 
the largest bridge on the Mexican Central 
railroad at Encarnacion, and the Wachu- 
set Dam and Aqueduct Metropolitan 
Water Works in Massachusetts, 
a member of several engineering societies 
and fraternal 


He was 


orders. 


NEW BOOKS, ETC. 


Your Baspy. A Guide for Young Mothers. 


By Edith B. Lowry, M.D. Chicago: 
Forbes & Company, 1915. 12mo.; 25 


pp. Price, $1 net. 
Dr. Lowry’s popular handbooks on hygiene 
are widely and favorably known. Her latest 


is addressed to the prospective mother and the 
young mother, and tells everything that is 
essential to the health and happiness of both 
The most approved methods 
eare of the baby are fully presented 
author’s common sense way. Feeding, 
exercise, sleep and training are all 
and if the knowledge of the book were 
applied we should no longer 
faced with the appalling fact that nearly half 
the children born into the world die before 
they are twelve months old. 


for the 
in the 
clothing, 


be 


ArK. By Noah. Ex- 
cavated by I. L. Gordon and A. J. Frueh. 
New York: E. P. Dutton & Company, 
1915. 12mo.; 150 pp.; illustrated. Price, 
$1 net. 


Tue Loc or THE 


A rollicking record of Captain Noah's his- 
teric voyage. Even the incessant rains could 
not dampen the spirits of the navigators, 
the most reluctant reader cannot but smile 
Noah’s little difficulties with Mrs. Noah, 
refrigerating machine, the lost flea, and 
ichthyosaurus quadriscessus. 


MACHINE Desten. By Albert W. 
and Guido H. Marx. New York: 
Wiley & Sons, Inc. S8vo.; 500 pp.; 
lustrated. Price, $3 net. 

The demand for this standard work has 
made fourth edition, and the au 
thors themselves of the oppor 
tunity text thoroughly and to 


and 

at 
the 
the 


Smith 
John 
il- 


necessary a 
have availed 
to revise the 


| include the results of recent investigations of 


|; machine elements. 


| may 





‘It is comparatively easy, 
John E. Sweet, “to design a good 
but it is very hard to design a 
machine that will be good when it old.” 
To accomplish the latter calls for experience, 
imagination and foresight in the designer, and 
while book may take the place of actual 
practice, the present work supplies in no small 
degree the necessary mental equipment and 
develops whatever natural aptitude the student 
have to start with. 


said Prof. 
pew machine, 


is 


no 


Gas Encine TrousBLes AND INSTALLATION. 
By J. B. Rathbun, B.S.C.E. Chicago: 
Charles C. Thompson Co., 1916. Svo..; 
440 pp.; illustrated. Price, $1. 


Mr. Rathbun has provided a_ meritorious 
work of reference for all owners and operators 
of gas engines, which tells them in unmis- 
takable language how to install, operate, make 
speedy repairs, and keep their engine running 
efficiently and economically. The construction 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than seventy years, enables us in many cases 
to advise in regard to patentability without 





any expense to the client. Our Hand Book on 
Patents is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 


| without cost to the patentee in the SCIENTIFIC 


AMERICAN 


MUNN & COMPANY 


233 BROADWAY, NEW YORK 
Branch Oftice, 625 F Street, Washington, D. C. 


Annual Subscription Rates for pee 
Scientific American Publications 


Subscription one vear 


Postage prepaid in United States and possessions, 
fexico, Cuba and Panama. 


Subscriptions for Foreign Countries, one year, 
postage pre paid 


The Scientific American Publications 
Scientific American (established 1845)......... $3.00 
Scie atte American nae ment (established 

76) 5.00 
The Fr on gubse ription rates end i rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is 75 cents a line. No less 
than four nor more than 12 lines accepted. Count 
seven words totheline. All orders must be accompanied 
by a remittance. 





PRODUCTION MANAGER WANTED 


CAPABLE of Systematizing shop practice in every sense 
of the word. State experience and qualifications fully, give 
age and necessary references, also salary wanted. Sturgis 
Go-Cart Company, Sturgis, Mich. 





INQUIRY COLUMN 


RE AD THIS COLUMN CAREFU “LLY. “You will 
find inquiries for certain classes of articles numbered in 
consecutive order. If you manufact ure these goods write 
us at once and we will send you the name and address of 
the party desiring the information. There is no charge 
for this service. Im every case tt ts necessary to give the 
number of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may repeated. 

MUNN &€ CO., Inc. 











Inquiry No. 9412. Wanted the name and address of 
manufacturers of machines to make 2-color typewriter 
ribbons. 

Inquiry No. 9434. Wanted the name and address of a 
manufacturer of special pins, 1,16 of an inch in diameter 
and + of an inch long, the pins to be made of 

Inquiry No. 9435. Wanted the name and address of a 
manufacturer who can furnish grinding machines for the 
hollow grinding and finishing of razors. Up-to-date ma- 
chines wanted 


Inquiry No. 9436. Wanted the name and address of a 
manufacturer of rat traps having a receptacle attached 
into which the rat drops and drowns 


Inquiry No. 9437. Wanted the name and address of a 
concern that can makean oil or grease gun. West preferred. 
Must be able to makein quantities of 10,000. 

Inquiry No. 9438. Wanted the name and address of a 
manufacturer of light aluminum sheets, small tubing, rods 
and wire, also aluminum solder. 

Inquiry No. 9439. Wanted the name and address of a 
manufacturer cf a knitting machine which was on the 
market some years ago. The name of the machine was 
the Bickford Machine. It was a hand knitting machine, 
weighing about 15 pounds. 

Inquiry No. 9440. Wanted the name and address of a 
concern selling Dr. Young's E-Z Sanitary Belt. 

inquiry No. 9442. Wanted the name and address of a 
manufacturer of a machine for cutting skeins of cotton 








and wrapping each bundle around the middie with wire. 
| A machine of some such kind is used in the brush trade 
for wiring and cutting to length the bundies of bristles 
for paint brushes 


Inquiry No. 9443. Wanted the name and address of 

manufacturers of fuel oil burners and fire wall equipment, 

| suitable for a maximum quantity of water evaporation in a 

| locomotive firebox of the following dimensions: 21’ be- 

| tween door and flue sheet, 3’ between grate level and 
| crown sheet, 3’ between side walls. 


} Inquiry No. 9444. Wanted the name and address of a 
manufacturer or patentee of a glass preserving jar made 
for use with air pumps for creating a vacuum. 

Inquiry No. 9445. Wanted the name and address of a 
manufacturer who can make a combinatfon pencil holder 
and point protector 

| Inquiry No. 9446. Wanted the name and address of a 

manufacturer who can supply machinery for automatically 

wrapping cigars in thin imported tissue paper having the 
ends tightly wound and curled. Would consider purchase 
of machines or patent rights. 

Inquiry No. 9447. Wanted to buy patented article 
which is needed in every home, with a possible view to 
manufacturing and distributing. 

Inquiry No. 9448. Wanted to get in touch with manu- 
facturers who can make emall gasoline motors and farts 
thereof. Must be able to handle considerable crders with 
expedition. 

Inquiry No. 9449. Wanted the name and address of a 
manufacturer who is prepared to build a mew and very 
simple stationary engine with or without gas producer. 


Inquiry No. 9450. Wanted the name and address of 
| manufacturer who can build a light simple motor for 
j 





light automobiles and for portable farm work. 

Inquiry No. 9451. Wanted the name and address of 

facturer of hinery for making egg albumen. 

Inquiry No. 9452. Wanted the name and address of 
a manufacturer making machinery for the production of 
Tannie Acid from the Mangrove plant. 

Inquiry “No. 9453. Wanted the name and address of 
a maker of a machine for washing and drying bristles; 
also machine for cutting, combing and ass orting bristles. 

inguiry No 9454. Wanted the name and address of 

of a hine for sewing the mouths of 
bags which “will mane a lug at each end in addition to 
sewing the mouth. 

Inquiry No. 9455. Wanted the name and address of & 
| manutacturer of equipment for making enamel cloth, rub- 
| ber, drill cloth 
Inquiry No. 9456 Wanted the name and address of 


| for concentrating Thoria 
| Nitrate from. Monasite sand, 
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LATHES AND SMALL TOOLS 
99 Large Line of 


CT 

STA Attachments 
For Foot 

or Power LATHES 
Suitable tor hne accurate work 
in the repair shop, garage, tool 
room and machine shop. 
Send for Catalogue B 
SENECA FALLS MFG. CO., 


695 Water Street 
Seneca Falls, N. Y.,U.S.A. 


The ‘BARNES ”’ Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 
» W. F. & Jno. Barnes Co. 


Established 1872 
1999 Ruby Street 


























Rockford, Llinois 
years. We send postpaid as an in- 
files you'll appreciate and we'll get future orders. 
Own a machine your own. Oash or easy 


GROBET SWISS FILES 
Are the standard of excellence in 
EAN a I 
MONTGOMERY & CO. 
109 Fulton Street New York City 
terms. Many ae and sizes for all purposes 
Write for Circular. 


files, and have been for over 100 
receipt of $5.00 This is a chance to get a set of 
DRILLING 
WELL * avs" WELL 
WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 











LEARN TO BE A WATCHMAKER 
Bradley Polytechnic I 
Formerly Par- 


fam sons Morological 
Inmuuse 





Peoria, Ilinois 
Largest and Best Watch Schoo! 
in America 
(This entire building used ezelu 
sively for this work) 

We teach Watch Work. Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
Be rooms near school at moderate rates. 














Send for Catalog of Information. 











WRITE FOR IT? 


J. M. Hanson-Bennett 
Magazine Agency 


the largest in the world—furnishes all 
Magazines and Newspapers at 

Possible and gives the quickest, 
@ost accurate, and most reliable service. 


Save Magazine Money! 


Our 1915 Catal (sages) lists more than 
3000 Periodicals ant Cab Offers, 


Its a 
Big Lo. Saver and i is Free to you for the 


Q@sking. The name J. M. 
is the accepted stanp of ey 
Promptness in the magazine fi 


Local Agents Wanted 
Meets LODAY! 


Name and Address 
ADDRESS 


J.M. HANSON-BENNETT 
MAGAZINE AGENCY 


846 Brooks Building CHICAGO, ILL. 

















SCIENTIFIC AMERICAN 


and adjustment of ignition systems and car- 
bureters are given special attention, and all 
accompanying illustrations are of strictly mod- 
ern engines and their accessories. A trouble 
chart serves to summarize much of the in- 
struction in an easily accessible way, and this 
element of time economy is carried through 
the whole systematic arrangement of the read- 
ing matter. 


THE TESTING 
George W. 
Mech.E. London, England: Scott, 
Greenwood & Son, 1915. 12mo.; 240 
pp.; 110 illustrations. Price, $1.50 net. 


This is a book for engineers and students, 
in which testing for accuracy is emphasized as 
a subject of timely importance. There is a 
good discussion of methods and instruments, 
and the consideration of published results of 
tests is not slighted. Those having charge 
of classes in machine-tool testing will find 
the text an able and useful one. 


MACHINE TOOLS. 
Wh. Ex., 


OF 
Burley, 


By 
A.M.I.- 


Tuer British Coat TRADE. 
Jevons, M.A., B.Se., 
New York: E. P. Dutton & Company, 
1915. S8vo.; 876 pp.; with maps and 
illustrations. Price, $2.25 net. 


The most important industry of Great Britain 
is well worthy of study, and it would be hard 
to find a man better equipped for expounding 
the economic problems it involves than Prof. 
Jevons. His volume carries a large geological 
map of the British Isles and deals at length, 
though in popular style, with the industry and 
the trade, particularly in their economic and 
social aspects. His facts are for the most part 
first-hand; many of them will be new to the 
general public. He gives a clear account of 
mining methods, the market and by-products, 
mining law and the wage act, and the miners’ 
life and their housing. He discusses foreign 
trade and the coal question in general. There 
are plans of mines, a graph showing freight 
variations, and a series of appendices dealing 
with important points of the subject. 


By H. Stanley 
F.S.8., F.G.S. 


A TREATISE ON Hanp LetrTertne. For 
Engineers, Architects, Surveyors and 
Students of Mechanical Drawing. By 


Wilfred J. Lineham. New York: E. P. 
Dutton & Company, 1915. 4to.; 282 pp.; 
illustrated. Price, $3.50 net. 


Unquestionable merit distinguishes Mr. Line- 
ham’'s treatise from the cheap handbooks on 
lettering that are so often seen. Its format is 
ample and dignified, setting off to the utmost 
advantage both letter-press and alphabets, and 
the quality of paper employed contributes in 
no small measure to the general appearance of 
the work. A dozen of the most commonly used 
alphabets are given and great attention is paid 
to the balancing of words about a_ vertical 
centre line. Various architectural styles are 
shown, and there is an architect's drawing, 
half-size, which gives all necessary lettering. 
Other inserts deal with surveyor’s and machine 
designer's drawings. The instruction is sen- 
sible, full and clear, and the work is irre- 
proachable in taste and in its conformity to 
the best canons of the art of lettering. 


RESISTANCE AND Screw PRro- 
By G. 8S. Baker, Inst.N.A. 
D. Van Nostrand Company, 
247 pp.; illustrated. Price, 


Sure Form, 
PULSION. 
New York: 
1915. S8vo.; 
$4.50 net. 
Naval architects will appreciate the difficul- 

ties involved in dealing with so complicated, 
and in some aspects contradictory, a subject 
as ship form, resistance, and power results. As 
superintendent of the William Froude National 
Experiment Tank, the author has had the 
benefit of first-hand investigation leading to 
important results. He utilizes his powers and 
his experience to the fall and, despite the 
difficulty of his subject, succeeds in intelligibly 
conveying accurate and valuable information. 
His book, largely based upon the work of ex- 
periment tanks, seeks rather to guide the de 
signer as to what should be tested in this 
way—not to help him to dispense with such 
tests. The subject-matter naturally lends it- 
self to treatment under two heads; the first 
division being given over to form and resist- 
ance, with discussions of stream line, skin 
friction, waves and wave-making, while the 
second division deals with the screw propeller 
in theory and practice. Naval architects, en 
giveers and draftsmen will find their needs 
especially catered to, and the book will also 
prove its value to the student equipped with 
some elementary knowledge of the subject. 


THe Lerrer-Wrirer’s HANDBOOK. By 
John Rexbrin. ‘Chicago: Browne & 
Howeli Company, 1914. 12mo.; 230 pp. 
Price, 50 cents net. 

WHAT AN ADVERTISER SHOULD KNow. 
Henry ©. Taylor. Chicago: 
Howell Corapany, 1914. 
Price, 50 cents net. 

Wuat A SALESMAN SHOULD Know. By 
Henry C. Taylor. Chicago: Browne & 
Howell Company, 1913. 12mo.: 86 pp 
Price, 50 cents net. 


“The Letter-Writer’s Handbook” is a con- 
cise manual for the guidance of all letter 
writers, and covers both personal and busi- 
ness correspondence. The few specimen forms 
given are well selected, and all points are 
thoroughly discussed with a view to making 
of the reader a finished and efficient corre- 
spondent. Mr. Taylor's little works are well- 
known; his experience has been wide, and he 
has a knack of conveying salient truths in 
a readable manner. “ What a Salesman Should 


By 
Browne & 
12mo.; 95 pp. 
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“My—but Sanatogen 
makes one enjoy 
living!” 

ND you know it is a pleasure 

beyond the telling when, after 
weeks of overwork have weakened 
your system’s forces, you begin to 
take Sanatogen and feel that old- 
time vigor come back with a new 
desire to accomplish and a new 
joy in living. 
The best of it is that it’s no tem- 
porary relief that Sanatogen gives 
—but a real, lasting improvement 
in bodily health—and especially in 
the health of the nervous system. 
For combining the properties both 
of a food and a tonic, Sanatogen 
nourishes the nerve-cells, rebuilds 
the wasted energies and tones up 
the whole system as it helps gather 
a new store of strength. 











































You can scarcely doubt that Sana- 
togen will help you when you re- 
member that over 21,000 doctors 
have endorsed it in personal let- 
ters—and when you read what 
Charles D. Sigsbee, Rear Admiral, 
U. S. Navy, writes: 
‘After a thorough trial of Sanato- 
gen, I am convinced of its merit as 
a food and tonic. Its beneficial 
effects are beyond doubt.’’ 


Or what Colonel Watterson, the 


famous editor, writes: 


**I do not think I could have re- 
cinta een 


acting equally upon th digestive 
organs and the nerve oman 


Sanatogen is sold pein Amey ny pg 
everywhere in three sizes, from $1 up. 


Grand Prize, International or 
Medicine, London, 19. ff 
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for Elbert Hubbard’s new book, “Health in the Making.” Written in his attractive 
ther with capital advice on Sanatogen, 
epee reminder to address THE BAUER 


manner and filled with his shrewd philosophy, 
health and contentment. It is free. Tear this 
CHEMICAL CO., 28-G Irving Place, New York, 
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MASON’S NEW PAT. WHIP HOIST 


Gee Ouastenne bette. Faster than Elevators, and hoist 
direct from teams, Saves handling at less expense. 


een by VOLNEY W. MASON & CO.. Inc. 
Providence, R. L, U.S. A. 
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Deainess x 
Mastered 


The day of imperfect 
bearing is past, Scie Science rivals nature in the mar. 


go g 3 thin receiver model - 
pa BA, ertest hearing device. » Herat ~~ 


Aid to Hearing 
The Mears is the only scientific tnsteomene for 
the deaf. It — elously ily covers 96 des degrees 
of fk, 











Write for Free Book Epsicis as 
















FUEL SAVING 


WITTE Encines 
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Shoot Board and Plane 


A tool for Pattern Makers— 
Cospentere —Cabinet Makers 
—in fact for any workers in wood 
who have nice fitting to do. 
PRINTERS and ELECTROTYPERS 
use it for squaring up and sizing electrotypes. 
The Plane moves in a run-way insuring ab- 
solutely the same position of cutter for every 








a 








at any angle be- 
Cutter can be set to give any draft desired to 
a ttern. 
Grecial clowainn containing ful! description 


“PBece 22 in 
15 loi cutter 
23-8 in. wide peg i oo 
PRICE COMPLETE $10.00 


If you are unable to procure this tool from 
your Seana, write us direct 


STANLEY Rute & Lever Co, 
New Britain, Conn. U. 





Valuable Books of Instructionand Reference 


Setentific American Cyclopedia of Pormulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Experimental Science—Handy Man’s Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bidg., New York 
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MIAMI 


WU 


PALM 
BEACH 


HAVANA 
TAMPA 
KEY WEST 


SAINT 
PETERSBURG 


JACKSONVILLE 
CHARLESTON 


ALL 
SOUTHERN 


This semi-tropical land of smiling skies and blue 
water is best and most comfortably reached by 
direct steamers from New Y ork. 


1 Santon 56 “ee 


Leaving New York Saturday of any week, at 1 P.M. via Mallory Line, 
= have a restful and sneigomating exy-veunge down the coast, passing gem- 
ke Florida Keys and arrive *on f day at Key West, the “American 
Gibr alt ar’’—entrance to the ‘‘ A merican Mediterranean’’— with its great Naval 


and Military Stations, sponge fishenes and famous cigar factones. | side- 
vana, Cuba, “. va “Over -Sea Radway,” to Miami, 


tnps can be made to 

‘alm h, etc. 

Continuing on same steamer, another day's voyage brings you to Tampa—gate- 
way to the famous resorts of the West Coast; St. Petersburg, “The Sunshine 

. lle — noted for year ‘round surf ing, 1 
rom Tampa by a short rail nde to Sanford, you then - 
ful “ Daylight and Searchlight’’ trip on the St. John's River—"“ The American 
Nile’’— through a wealth of tropical scenery with glimpses of alligators, birds of 
beautiful plumage, and picturesque native settlements, until you reach Jacksonville 
— where again you can plan side-tips to gay Atlantic or quaint 
St. Augustine. 

Returning northward from Jacksonville by Clyde Line steamer, a call at 
Charleston reveals much of interest, with forts Moultrie and Sumter of Civil War 
fame, the Charleston Navy Yard, old Cathedrals, and the Battery Esplanade with 
its homes of old southern anstocrac ; 

Another two days of complete ~ aboard ship from Charleston, brings you 
to New York and ends a most interesting a jogether satisfying tour. 


Stop-over allowed at any point 
Tickets good until May 31 


Other exceptionally attractive tours at very low rates 


CLYDE-MALLORY LINE ‘ Pier 36, North River 


York 
DISTRICT PASSENGER OFFICES New Yor 


BOSTON, 192 Washington St. PHILADELPHIA, 701 Chestnut St. NEW YORK, 290 Broadway 





ARTHUR RUHL has 
visited more of the bat- 
tle fronts of the great 


war than any other 
American correspondent. He | 
went to Belgium and was present | 
at the Fall of Antwerp; he has |. 
been at the German, Austrian, 
French and English fronts. He 
has gone through Rumania and 
Serbia to Gallipoli and back 
through the Balkans to Bulgaria. 


From there he has sent the latest of his 
colorful, masterful articles, “BULGARIA E 
IN THE War.” Watch for it in 

the January 15th issue of 


. ¢ 
@ Des 
ollier's 
THE NATIONAL WEEKLY 
416 West 13th Street, New York City 
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Know” is of course addressed particularly to 
the aspirant, although the older hand may find 
his time well employed in scanning the treatise. 
The hints travel money 
savers, and the suggestions as to approaching 
the buyer may serve to lay the groundwork of 

In “What An Advertiser Should 
the small and the large advertiser alike 
wealth of instruction and 
They will find themselves guided 
wise selection of and a 
of advertising plans. 


on ecohomical are 


success 
Know " 
will find 
sound advice. 


a basic 


toward a mediums 
wide choice 


SHorRTHAND. By Harry 
Chicago: Pringle Pub- 
1915. Svo.: 180 pp. 


PRINGLE’S IDEAL 
Polk Pringle. 
lishing Company, 
Price, $2. 


The “ Ideal” shorthand is a light-line, non- 
position system developed by the author in the 
course of many years of experience. Indirectly 
upon Malone's script method, it should 
present few difficulties to users of the Gregg 
and other systems which hark back to Malone 
for their fundamentals The “invitation of 
accent” is made a concomitant of the work, 
and “ reinforced vowel forms "—that is vowels 
followed in the same syllable by L or R—are 
for much of the simplicity and 
wide adaptability of the new system. 


based 


responsible 


NAVAL HANDBOOK FOR NATIONAL DEFENSE 
AND FOR THE EUROPEAN Wark. By Com- 
mander T. lb. Parker, U. S. N. 8O pages, 
half tones and line cuts. Price, $1. net. 

little 

ques- 


average 


Commander Parker in this excellent 
handbook answers the hundred and one 
tions which arise in the mind of the 
layman, as he tries to follow intelligently the 
progress of the great war—the man who would 
like to know how far a big gun can shoot 

what is a battle-cruiser—whether an aeroplane 
can sink a battleship—what are the means by 
which the British stopped the submarine war 
against merchant shipping. These and similar 
questions can be answered if the layman has 
time to ferret out the information from tech- 
nical magazines or encyclopedias. Sut life is 
too short; he wants the answer at once; and 
Commander Parker has gathered together with- 
in the 80 pages of his handbook just the kind 
of information which so many people are seek- 
ing to-day The chapters cover the following 
subjects: types of warships, the dreadnought, 
the cruiser, the submarine, guns and ammuni- 
tion, torpedoes and mines, some points in inter- 
national law, ships of the air, strength of our 


own and foreign navies 
EXAMPLES IN ALTERNATING CURRENTS. 
Vol. 1. By F. E. Austin. Published by 
992 


the Author, 1915. Price, $2.40; 


in flexible leather. 


aa Pp. 


Professor Austin is the head of the Depart- 
ment of Electrical Engineering in Dartmouth 
College, and several of his books have already 
been noticed in this column. This work takes 
up the solution of problems within its range 


and guides the student in their solution. The 
;} calculus is freely introduced, since the grade 
of the book is that of a college text book. 


Both discussion and illustration are employed 


to illuminate the problem at hand. It seems 

| to be sufficient for the field it attempts to 

cover. 

A TREATISE ON THE PIANO AND PLAYER 
Prano. By Harrison Louis Van Atta. 
Published by the Author at Dayton, 
Ohio. Svo.; 156 pp.; illustrated. Price, 
$1.50. 





A piano is a collection of material from all 
parts of the world. America may furnish iron 
for the strings, etc., and the various woods 
used; but the wool for hammers and felts is 
likely to come from Australia or Africa, while 
Asia Africa must supply the ivory and 
ebony of the keyboard. This treatise not only 
furnishes piano lovers and owners with an in- 
timate knowledge of their instrument's con- 
struction; it also imparts information on the 
proper care and repair of the piano, including 
the tuning. 


and 


Tue THINKING UNIVERSE. Reason as Ap- 
plied to the Manifestations of the In- 
finite. By Edmund E. Sheppard. Los 
Angeles, Cal.: The Authors’ Company, 
1915. 12mo.; 347 pp. Price, $2. 

“ Finding the Infinite,” like “ finding God,” 


means divers things to divers people. It is 
unfortunate that Mr. Sheppard makes the 
former claim in his dedication. The reader 


who allows this to deter him from reading the 
miss many a feast of reason. The 
is something far better and 
more practical. He shows that right thinking 
—that is, sound reasoning—must not only 
characterize the philosophy of the happy man, 
but is absolutely essential both to material and 
spiritual The work for us 


work will 
author's message 


progress. opens 


fresh vistas, imparts new vigor to the under- 
standing, and teaches us to use the fine com 
prehension of our better and more rational 


moments to guide us through the difficulties of 
our darker hours. 


SkuNK CULTURE FoR Prorir. By F. M. 
Holbrook. Chicago: Skunk Develop- 
ment Bureau. Svo.; 120 pp.; illustrated. 
Price, flexible binding, $1; cloth, $1.25. 


The author's long personal experience and 
his original investigations combine to make 
this a handbook of exceptional merit and help- 
fulness. The breeding, handling and raising 
of our profitable little friend, the “ sachet kit- 
ten,” calls, as Mr. Holbrook says, for the three 
requisities of land, love, and labor; the land 
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need not be extensive, and the man who loves 
animals and does not begrudge them a little 
attention need fear no insuperable difficulties, 
Aside from the steady business of killing for 
fur, be may sell foundation stock ang Dew 
blood to the fur-farmer; there are many pet 
stock fanciers, too, all of whom may be pros. 
pective customers ; to say nothing of the Z0olog. 
ical gardens. The author has a happy way 
of imparting his own knowledge; hig pages 
bubble over with laughable and instructiye ex- 
periences such as only the veteran fur-farmer 
could recail. Every phase of the business, from 
the lay-out and stocking of the farm to disarm. 
ing, feeding, judging and marketing, is care- 
fully explained in the text, while the lessons 
are clinched and the enjoyment of the study 
increased by the wealth of illustration, 


Evectricity. By W. H. McCormick. New 
York: Frederick A. Stokes Company, 
Svo.; 296 pp.; illustrated. Price, $159, 
A fascinating subject loses none of its q 

peal by being as well presented as it is in Mr, 

McCormick's contribution to the “ Romance of 

Keality” series. After a chapter on the birth 

of the science of electricity, and others on its 

elementary aspects and such basic devices as 
the induction coil, the dynamo and the motor, 
the reader is conducted through an electric 
power station, and its equipment is entertgip. 
ingly explained. Subjects further dealt with 
are electricity in locomotion, electric lighting 
and heating, the telegraph and telephone in all 
their modern developments with, of course, 
ample space devoted to wireless, and the 

Réntgen rays. Even electro-culture is broached, 

Our English author here cites an American test 

upon sheep, in which the electrified animals 

produced twice as many lambs and a much 
greater weight of wool than did their unelectri- 
fied sisters. 


Tecnica Detta NAVIGAZIONE INTERNA, 
Canali Navigabili. Ing. Annibale Pal- 
lucchini. Milano: Ulrico Hoepli, 1915, 


Svo.; 431 pp.; con 344 incisioni. L, 10, 


In this monograph, canal construction and 
operation are very thoroughly set forth. There 
are descriptions and drawings of the boats 
commonly and some consideration is 
given to the resistance which the various types 
encounter as they are drawn through the 
water. The canal bed, locks, dams, the tow 
path, elevators, and general maintenance are 
a few of the heads under which the subject 
is developed. The treatment is broad, and the 
illustrations are by no means confined to the 
works of Italian engineers. 


used, 


REGISTER OF AMERICAN MANU 
And First Hands in All 


THOMAS’ 
FACTURERS. 


Lines. New York: Thomas Publishing 
Company, 1915. 4to ; 3,100 pp. Price, 
$15. 


‘*Monumental” is a much-abused word; yet 
il seems fittingly used in connection with this 
mammoth testimonial to American progress ip 
industry. The volume itself a wonderful 
achievement of organization, of diligent effort, 
and of close accuracy; it is, in its final em 
bodiment, a monument to our national vitality 
and our conquest of the world of invention and 
manufacture. The work has the distinction of 
being the largest classified reference book in the 
world, and it comprises a finding list and ip 
dex ; a list of manufacturers classified according 
to business, with rating; the manufacturers of 
the United States, arranged alphabetically 7 
names, giving home offices, branches, officer, 
sales managers, and purchasing agents ; leading 
trade names and brands; and an appendix deal 
ing with architects, machinists and founder, 
banks, boards of trade and other commercial 
bodies, and leading trade papers. In short 
these combined directories put into the hands 
of buyer and seller the addresses of practically 
all the “ first hands" in all lines, together with 
just such concise information as to organiza 
tion and standing as the purchaser or the se- 
ler must know before he can carry on Mis 
business in the most efficient and economical 
manner. The copies furnished American com 
sulates in foreign cities are greatly in demand 
and, in view of the war and the consequent 
closure of many European sources of suppl; 
this service must result in the stimulation of 
American trade with foreign countries. 


is 


A History oF Economic Doctrines. From 
the Time of the Physiocrats to the 
Present Day. By Charles Gide 
Charles Rist. Authorized Translation, 
Under the Direction of the Late Pre 
fessor William Smart, by R. Richards, 
B.A. New York: D. C. Heath & ©. 
Svo.; 695 pp. Price, $3. 

Prof. Gide’s “ Principles of Political Become 
my" has been widely read in several language. 
In “A History of Economic Doctrines” Me 
has collaborated with Charles Rist in am a 
tempt to place modern theories in their tue 
perspective by relating them to their historical 
foferunners. While much space has nat 
been devoted to French thought, the author 
have not failed to convey an adequate under- 
standing of English theory, and have done al- 
«most equally well by Germany. When We 
consider the difficulty of compressing such ® 
history as this into one manageable volume 
our admiration is aroused at the measure of 
success which has been achieved. The work 8 
addressed particularly to the student, and ft 
brings home to him such facts as the antiqu® 
tion of the Marxian doctrine, the recrudescence 
of Ricardian economics as Fabian Socialism 
and the appearance of violent Liberalism in the 
guise of Anarchism. 
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All out-doors 
invites your Kodak. 


No trip too long, no conditions too 
rough for a Kodak outfit. 


You can take, title and finish the nega- 
tives on the spot by the Kodak system. 


You can make sure. 


Kodak catalog free ai your dealer's, or by mail. 


EASTMAN KODAK CO., ROCHESTER, N. Y., The Kodak City. 




















What Morgan Robertson Will Do For You 


OU can sail with Morgan Robertson 
in any one of his four golden argosies 
out of a humdrum world of jitneys and 
high-cost-of-living into a world of magnifi- 
cent adventure. You will touch strange 
ports of che Seven Seas and you will 
always be in the company. of real breath- 
ing men, urged by the wanderlust and 
the zest of ne. into rare wee You will 
see in the offing Chinese junks laden with booty-mad 
pirates. And you will follow with breathless interest 
the good fights waged against these outlaws of the 
sea. You will learn the wonderful sec:ets of the 
ocean-bed and its teeming life. You will see men and 
women, the pioneers of your race, facing mighty dan- 
ers far from the clang and bustle of civilization. 
‘he four wonderful books of Morgan Robertson, that 
can now be yours, are four books you will cotton to 
these coming winter nights. When the wind is whip- 
pins he window panes, you may turn on your reading 
amp, slip deep into your library chair and say g 
night to care 


PLEASE NOTE. If you prefer to remit in 
one payment, send $3.75 for books in cloth 
binding, or $5.75 for beautiful full leather 
binding. Canada and foreign subscriptions, 
postage extra. Magazines may be sent to 
different addresses if desired. If you are at 
present a subscriber to either magazine, 
your subscription will be extended. 
a 


METROPOLITAN 4 1-8-16 
432 Fourth Avenue, New York S.A. 





Enter my subscription for Metropolitan 18 months 
and MeClure’s 18 months, and send Morgan Robert- 
son's Best Works our w volumes — 
prepaid by you. Lenclose 10c and agree tosend you 
$1 00 a month for *4 months to pay for my prea rip- 
tion. The books are mine FREE. 


Name 
Street 


City and State 


*Change terms of payment to 6 months if you prefer 
beautiful full leather binding 
































Grand Prize 


Awarded Armco Iron 
What This Means to You 


RMCO Iron won the 
Grand Prize at the 
Panama- Pacific Interna- 
tional Exposition for the 
following special charac- 
teristics: Chemical Purity, 
Rust-resisting Properties, 
Welding Quality, Enam- 
eling Properties and Elec- 
trical Conductivity. 
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The award is a confirmation, 
by impartial scientists, of the 
claims made for Armco (Ameri- 
can Ingot) Iren with re- 
gard to these qualities 
by manufacturers 
who use it in their 
products and by 
the consumers of 
those products. 
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Armco Iron Stops Needless Waste 


ARMCO IRON 
Resists Rust 


as no ordinary sheet metal can, not merely because of 
its Chemical Purity. 

Armco Iron is the most nearly perfect in respect to 
evenness, freedom from gases and all other features 
that form the basis of rust- 
resistance. 





aff 


Paying tribute to needless 
rust is an economic crime. You 
can now get almost any sheet 
metal product known made of 
rust-resisting Armco Iron. 
Among these products are win- 
dow frames and sashes, venti- 
lators, skylights, cornices, metal 
lath, smoke stacks, heating 
pipes, enameling material, water 
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tanks, gas tanks, iron bOi1ETr _ Rai'roads use Armeo Iron for water tanks. Gus 


companies use it for their huge containers. Itis 


the durabie sheet metal. 


tubes, etc., etc. 


If you have any trouble securing the article you want, 
we can give you the name of the manufacturer who will 
gladly supply you with this most durable material. For 
example, the Page Woven Wire Fence Co., Monessen, 
Pa., will gladly send you a catalog of their Armco fence 


The story of Armco Iron—its discovery, its purity, 
its uses—is too big to tell here. But it means so much 
to every user of sheet metal that we will send, free, to 


all who ask, a handsome, fully illustrated book—entitied 


‘‘DEFEATING RUST’”’ 


Whether you are manufacturing, selling or 
using sheet metal products, you should have 
this book. Send your name for a copy today. 





The American Rolling Mill a ny 


Licensed Manufacturers under Pate "77 gre 
The International Metal Products Comp 
pany, with the skill, intelligence 


i fidelity associated with its Box 769, Middletown, Ohio 


products, and hence can be de- Branches in Chicago, Pittsburgh, Detroit, New York 


en upon to possess in the St. Leuls, Cleveland, Cincinnati. San Franciece 
ghest degree the merit claimed 


for it. 


The trade mark ARMCO carries 
the assurance that tron bearing 
that mark is manufactured by 
The American Rolling Mill Com- 
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moN December 3lst—at the 
\utomobile Show in New 
York City—we formally 
introduced to the Amer- 
ican people a new addition 
to the Paige line—a six- 
cylinder car which sells 


for $1050. 


Right now, we might tell 
you that this new Paige is 
a startling achievement. 


We might tell you about its remark- 
able motor—its luxurious appoint- 
ments—its rich French leather 
upholstery—its roomy seating 
arrangements for five full grown 
passengers— its ample wheelbase and 
impressive European stream lines. 


We might tell you about all of these 
features—and a great many more. 
But we much prefer that you shall 
establish them for yourself. 


We want you to FIND in this car your 
ideal of what a five-passenger auto- 
mobile really should be. 


We want you to personally ‘“‘discover”’ 
the car that you and your family 
have been waiting for and hoping 
for these many years. 


We want you to set your expectations 
just as high as you possibly can. 
Then, examine this new Paige and 
see if you are obliged to make one 
single compromise. 


We ask you todo this for YOURSELF. 
We shall be quite content to abide 
by the result. 

And, now, just a few words in expla- 
nation of the success which has 
come to this company in such gen- 
erous measure. 

First and foremost, let it be under- 


stood that Paige builds not for 
price—but for QUALITY. 


As we have repeatedly stated in our 
public announcements: 


“It is by no means difficult to manu- 
facture a car for a PRICE, but it is 
quite a different matter to produce 
a car of 100-point excellence and 
still maintain a price to the con- 
sumer that is not prohibitive.” 





There, you have the very essence of 
the Paige idea. 


There you have the compelling motive 
behind every car which has ever 
left this factory. 


There you have the REASON for the 
astounding value which you will 
find in the new five-passenger model 
quite as well as the larger Fairfield 
*“Six-46.” 

REMEMBER, YOU CAN ONLY 
GET OUT OF A PRODUCT PRE- 
CISELY WHAT THE MANU- 
FACTURER PUTS INTO IT. 


There is no substitute for basic qual- 
ity. No matter whether it be a 
typewriter, farm tractor or automo- 
bile, service must be BUILT IN the 
product—not merely veneered on 
the surface. 


Let us here, then, renew our bond of 
Faith with the American public. 


So long as Paige cars are built, we 
shall unceasingly maintain our 
policy of building only GOOD cars 
—with quality our first and fore- 
most consideration. 


It is a matter of public knowledge 
that the cost of raw material and 
labor has vastly increased during 
the past twelve months. 


Notwithstanding this fact, however, 
we pledge ourselves to jealously 
guard even the quality of every 
cotter pin which goes into the con- 
struction of a Paige car. 


We pledge ourselves to employ oniy 


the BEST materials and only the 
BEST workmanship that the mar- 
ket affords. 


So long as Paige cars are sold, we shall 
remain keenly sensible of our obli- 
gation to see that these cars render 
unfailing service and continue to 
merit the confidence which has 
been reposed in them. 


On this basis, we ask you to buy a 
Paige—not because of its price— 
but because of its nameplate. 


We ask you to believe in these cars as 
WE believe in them. We willingly ac- 
cept our share of the responsibility. 


Paige-Detroit Motor Car Company 
Fairfield ‘‘Six-46” Detroit, Michigan 


$1295 On Exhibition at $1050 


f. o. b. Detroit New York Automobile Show—Space A-30 f. o. b. Detroit 
Chicago Automobile Show—Space D-6 




















Fleetwood “Six-38” 





